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INTRODUCTION

The Data Management and Statistical Analysis Group (DMSAG) is responsible

for the creation and maintenance of the data base for the Environnental

Baseline and Rig Monitoring Study of the MAFLA OCS (Bu'I Contract Number

08550-CT5-3o). In addition DMSAG is responsible for preparation of

various inventory reports, completion of miscellaneous management requests

relative to the data base, performance of statistical analyses, and. other

miscellaneous analytical manipulations of the scientific data, as set

forth in the work statement governing this contract.

During the time period May, 1975 to November, 1976, DMSAG personnel

have been involved in fulfilling the objectives stated in the work state-

ment of the contract. In section II of this report details are given as

to what the final data base will look like, how to retrieve data from it,

and how data was stored prior to being placed in final form.

Problems that we have encountered in fulfilling P.1. requests for

data and statistical analyses will be discussed in section III. Further,

the types of analyses that DMSAG have done will be detailed in that sec-

tion. Section IV contains DMSAG's recommendations for improving the work-

ing relationship with the P.1. 's and the Program Manager. Further com-

ments on how to improve the project as a whole will also be discussed.

Section V, the appendices, contain all of the data formats developed and

used by DMSAG in creating the data base end descriptions of each format.

Appendix A will include the formats while Appendix B will contain the

format descriptions.



SCIENTIFIC DATA BASE

During the past year DMSAG has created and maintained on magnetic

tape a data base of scientific data that consists of data concerning the

initial collection and transferral of samples for the respective P.1. 's

and the data obtained from the analysis of those samples by these same

P.I.'s. While the exact structure of the data base changed as time went

on, it basically consisted of five sections. These five sectior.s were

as follows:

Data Set Name Contents

MAFLA.WORK All Unedited Data

MAFLA. INV All Inventory Data

MAFLA.SCI All Scientific Data

1. MAFLA.TAX All Taxonomic Abundance Data

5. MAFLA.HC All Hydrocarbon Data

Al]. data, when first entered into the data base, was put into MAFLA.WORK

until it was verified and corrected. It was then transferred to one of

the other sections for final storage. The section containing the hydro-

carbon data was created when we had difficulties with the data we received

via magnetic tape. As these difficulties are cleared up, the data is

transferred to MAFLA.SCI.

The final corrected data base will be contained on only one magnetic

tape. It will be created using the following attributes: record format-

fixed blocks, logical record length-80 bytes, block size-l6,000 bytes,

and labels. This one tape will be called MAFO1 and will be initialized

and constructed on an IBM 360 system. Further it will be a 9 track magnetic

tape with 1600 BPI (bytes per inch).
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The tape, MAFLO1, will contain all data supplied to us by the P.I.'s

both in the Area Monitoring and Rig Monitoring phases of the progran.

Table 2.1 shows how the data will be organized when all data is received

and verified. The column "number of records" deals with the number of

80 byte card images contained in each file. Thus, if any of the files

were to be punched out onto a card deck each record would correspond to

one card. We have never received any data from Dr. Hopkins dealing with

the dredge/trawl program. However, all of his data for the Dive program

has been received, placed in the data bank, and analyzed statistically.

The data appearing on this tape will be in two forms. All scientific

and inventory data can be retrieved from the tape by using the enitre

DMSAG file name. For example, to retrieve Dr. LaRock's data you tell the

computer to accept only cards having MAFLO218 as the first eight charac-

ters. The second form that data appears in has no DAG file name on

each record. Instead a keycard appears before and after each file to

designate the file. These keycards take the DMSAG file name with the

words BEGIN or END following the name. To retrieve Dr. Blake's abundance

data you would tell the computer to accept all cards after MAFLO2O5ABEGIN

and accept all cards before MAFLO2O5AEND. An asterisk has been placed

in front of the DMSAG file name for all files needing to be accessed by

this second method. Also to distinguish Area Monitoring and Rig Monitoring

data we use the following codes: For Area Monitoring-MAFL and for Rig

Monitoring-RIGM.



CONTENTS OF MAFLA SCIENTIFIC DATA BASE

TABLE 2.1

NUMBER OF RESPONSIBLE
DMSAG File FILE NAME RECORDS P.1.

MAFLO2O3N Neuston Trace Metal Data 6 P. Betzer

MAFLO2O 3R Refractory Trace Metal Data 146 P. Betzer

MAFLO2O 3W Weak-Acid Soluble Trace Metal Data 1414 P. Betzer

MAFIJO2O 3Z Zooplankton Trace Metal Data 146 P. Betzer

MAFLO2O lM Macro-Invertebrate Trace Metal Data 227 S. Betzer

MAFLO2O14R Replicated Trace Metal Data 15 S. Betzer

MAFLO2O lT Invertebrate Taxonomic Trace Metal Data 221 S. Betzer

MAFLO2O5B Macro-Invertebrate Biotnass Data 316 N. Blake

MAFLO2O6B Foraminifera Sample Density Data 270 W. Bock

MAFLO2OTL Demersal Fish Meristics Data 820 S. Bortone

MAFLO2O9C Calculated Data Analysis 3,071 J. Calder

MAFLO2O9H Hydrocarbon Peak Data 114,1451 J. Calder

MAFLO2O9R1 Hydrocarbon Ratios Card 1 14149 J. Calder

MAFLO2O9R2 Hydrocarbon Ratios Card 2 14149 J. Calder

MAFLO2O9S1 Hydrocarbon Summary Card 1 14149 J. Calder

MAFLO2O9S2 Hydrocarbon Summary Card 2 14149 J. Calder

MkFLO21OA Neuston Collection (Oceanographic) Data 92 S. Collard

MAFLO21OB Neuston Collection (Meteorological) Data 92 5. Collard

MAFLO21OF Fish Abundance Data 93 S. Collard

MAFLO21OI Invertebrate Abundance Data 2814 S. Collard

MAFLO21OL Larvae Abundance Data 126 S. Collard

MAFLO21OT Neuston Totals and Volume/Weight Data 92 S. Collard



TABLE 2.1 continued
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NUMBER OF RESPONSIBLE
DMSAG FILE FILE NAME RECORDS P.1.

MAFLO211A Standard Sediment Parameter Data 5142 L. Doyle

MAFLO211B Box-Core Color Description Data 1,376 L. Doyle

MAFLO213Q Dive-Station Quadrat Data 120 T. Hopkins

MAFLO2114A Surface Sediment Clay Mineralogy Data 83 W. Huang

MAflO21I4B Suspended Mineralogy Data 146 W. Huang

MAFLO215 Phytoplankton Primary Productivity Data 182 R. Iverson

MAFLO 216 DOC, POC Data 145 G. Knauer

MAFLO217B Macro-Invertebrate Biomass Data 379 H. Kritzler

MAFLO218 Sediment ATP Data 128 P. LaRock

MAFLO219A Sediment Organic Carbon Data 145 J. & T. Lytle

MAFLO219B Hydrocarbon Benthic Ratio Data 36 J. & T. Lytle

MAFLO219H Hydrocarbon Peak Data 14,1417 J. & T. L&tle

MAFLO219R Sediment Organic Carbon Ratio Data 145 J. & T. Lytle

MAFLO219S Summary of Gas Chromatography Data 66 J. & T. Lytle

MAFLO221 Transmissometry Data 1,087 F. Manheini

MAFLO222C Zooplankton Collection Data 147 F. Maturo/
J. Caldwell

MAFLO223L Demersal Fish Meristics Data 753 G. Mayer

MAFLO22 5H Hydrocarbon Peak Data 9,132 P. Meyers

MAFLO22 5R1 Hydrocarbon Ratio Data Card 1 1314 P. Meyers

MAFLO225R2 Hydrocarbon Ratio Data Card 2 1314 P. Meyers

MAFLO225S Summary of Gas Chromatography Data 265 P. Meyers

MAFLO22 5T Taxonomic Hydrocarbon Data 185 P. Meyers

MAFLO22TA Sediment Trace Metal Data 63 B. Presley

MAFLO229L Demersal Fish Meristics Data 1,015 H. Shipp



TABLE 2.1 continued

NUMBER OF RESPONSIBLE
DMSAG FILE FILE NAME RECORDS P.1.

MAFLO232B Macro-Invertebrate Biomass Data 1486 B. Vittor

MAFLO233N Carbonate and Skeletal Sand Constituent
(Particle Counts) 814 H. Wanless

MAFLO233P Carbonate and Skeletal Sand Constituent
(Percentage) 652 H. Wanless

MP1FLO2 35S STD Data 2,2145 M. Rinkel

MAFLO235X XBT Data 535 M. Rinkel

MAFLO2O 5A Moflusc Abundance Data 2,219 N. Blake

MAFLO2O6A Foraminifera Abundance Data 9 ,229 W. Bock

MAFLO2O6R Foraininifera Relic Abundance Data 2,178 W. Bock

MAFLO217A Polychaete Abundance Data 8,589 H. Kritzler

MAFLO232A Polychaete Abundance Data 5,1461 B. Vittor

MAFLO2O 7N Demersal Fish Count Data 389 S. Bortone

MAFLO223N Deinersal Fish Count Data 278 G. Mayer

MAFLO229N Demers al Fish Count Data 141414 R. Shipp

MAFI/3222Z Zooplankton Abundance Data 14 ,io14 F. Maturo/
J. Caldwell

MAFLO213A Epifaunal-piflora1 Abundance Data 6614 T. Hopkins

MAFLO226A Micro-Mollusc Abundance Data 814 D. Moore

MAFLO226R Micro-Mollusc Relic Abundance Data 1423 D. Moore

MAFLO222M Meiofaunal Abundance Data 2,952 F. Maturo/
M. Crezee

RIGMO2O6A Foraininifera Abundance Data 1,1465 W. Bock

RIGMO2O6B Foraminifera Sample Density Data 714 W. Bock

RIGMO211A Standard Sediment Parameter Data 1148 L. Doyle

RIGMO2114A Surface Sediment C1ar Mineralogy Data 714 W. Huang

RIGMO219A Sediment Organic Carbon Data 714 J. & T. Lytle



TABLE 2.1 continued
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NUMBER OF RESPONSIBLE

DMSAG PILE FILE NAME RECORDS P.1.

RIGMO219B Hydrocarbon Benthic Ratio Data 13 J. & T. Lytle

RI GMO219H Hydrocarbon Peak Data 5,3142 J. & T. Lytle

RIGMO219R Sediment Organic Carbon Ratio Data 71t J. & T. Lytle

RIGMO225H Hydrocarbon Peak Data 9,9)41 P. Meyers

RIGMO225R1 Hydrocarbon Ratio Data Card 1 1141 P. Meyers

R1GMO225R2 Hydrocarbon Ratio Data Card 2 1141 P. Meyers

RIGMO225S Summary of Gas Chromatography Data 282 P. Meyers

RIGMO255T Taxonomic Hydrocarbon Data 78 P. Meyers

RIGMO 227A Sediment Trace Metal Data 714 B. Presley

RIGMO 22 TM Invertebrate Trace Metal Data 1148 B. Presley

RIGMO227T Invertebrate Taxonomic Trace Metal Data 148 B. Presley

MAFLO100 BLM Cruise Station Data 1457

MAFLO1O1 Box Core Program 1,607

MAFLO1O2 Dive Program 1,256

MAFLO1O3 Dredge/Trawl Program 605

MAFLO1O 14 Water Column Program 616

RIGMO100 BLM Cruise Station Data 1314

RIGMO1O2 Dive Program 669

RIGMO1O3 Dredge/Trawl Program 7514
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INFORMATION AND DATA ANALYSIS PROVIDED TO PRINCIPAL INVESTIGATORS

The following services have been provided to the principal investigators

of the MAFIA project by DMSAG personnel. They are considered in groups

which required similar data manipulation.

1. As far as possible, all principal investigators have received

formatted listings of their data as it appears in the data bank

following verification, editing, and, in many instances, consultations

with the investigators regarding necessary format modification.

Several difficulties did arise, though:

Changes in instrumentation, terminolor of sampling identification,

and precision of recorded results were often detected only upon

the receipt of sample data by DMSAG.

There seems to be extensive use of non-standard taxonomic

identifiers by the MAFIA principal investigators. Due to the

fact that much of the software developed by DMSAG requires

absolute consistency of spelling and notation, much effort was

expended in ensuring this within the data for each principal

investigator. The effort required to synoptize the taxonomy

among all investigators would be prohibitively expensive,

though desirable.

The hydrocarbon data has involved certain particular problems.

For one thing, it is very voluminous, comprising more than half

of the data bank. Also, the automatic procedures used in large-

scale chromatographic work have provided much information which



is in addition to that required for this project. Due to the

amount of this data and the problems attendant to its entry in

the data bank, we have been unable to perform extensive analysis

on it.

ci) Requests have often been received for listings of data while

it is still in the process of editing and previous to verification

by the principal investigator. The dilemma of whether to

immediately respond or await verification has been exacerbated

by the apparent unwillingness of some investigators to verify

their data as it exists in the data bank.

Delays in the submission of data to DMSAG by the principal

investigators have created obvious difficulties. Not only do

these delays make it difficult for DMSAG to provide timely service,

but the ensuing concentration of activity just prior to report

deadlines results in an inefficient allocation of resources by

DMSAG personnel, but also in increased difficulty in acquiring

necessary data processing resources-keypunching, software

development, and computer time.

On several occasions it has been requested of DMSAG that a formatted

dump of the complete data base be produced. While these may be

of value to those requesting them, it should be realized that such

an undertaking is highly expensive in time and money due to the

necessary reallocation of large amounts of manpower and computer

time. One of these requests had to be fulfilled during a major

holiday weekend resulting in a tremendous loss of morale among
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DMSAG personnel.

2. Much of the analysis of abundance data, especially from the Box-Core

Program, was carried out using various routines developed for the

implementation of the Standard Operating Procedure (sop) proposed

by Dr. Kritzler. Among these are the following types of analysis:

raw listings and suimnary data including numbers of species, animals

and percent of sample for each taxonomic designation, replicate,

or sample.

density estimated by species, replicate, and sample.

Shannon-Weaver diversity/evenness measures by sample.

affinities between replicates and between stations including

Sander's affinities, Morisita's minimal percentage affinities,

and the index of similarity.

Mountford's pairwise clustering of affinities.

Cole species affinities within station.

The output of the relevant routines, as determined by the principal investi-

gators, was provided for the following investigators: Blake, Bock, Bortone,

Caldwell, Collard, Kritzler, Mayer, Shipp, and Vittor. For Hopkins and Crezee,

only the diversity/evenness measures were obtained from the SOP. In addition,

the following analyses were also delivered:

a) Collard-correlation between several taxonomic category abundances

and the oceanographic/meteorological factors observed; analyses

of variance for total abundances of various taxonomical levels

with location, sample period, and time of collection (day/night)

using several variance-reducing data transformations; tabulations
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of abundances for species by station and stations by species.

Crezee-tabulation of station totals by species; correlation of

meiofaunal abundances with sediment mean grain size; tabulation,

by station, of the numbers of turbellarians, gastrotrichs,

copepods, and nematodes collected.

Hopkins (Dive Prograiii Data only)- diversity/evenness measures

by stations, coral type within station, quadrat, and coral type

within quadrat for each sample period and for the sample periods

combined; correlations of hard and soft coral abundances with

stations and quadrat; analysis of variance for selected hard

and soft species at each station, of abundance versus species

and quad.rat.

Bortone, Mayer, Shipp-deterinination of frequency distributions of

demersal fish length data by species and biomass data by species

and station.

Vittor-correlations between sediment grain size characteristics

and diversity/evenness measures, total abundance, and total

number of species for each station, by sample periods.

3. Perhaps the most requested data listings are those of sedimentary data

including grain size characteristics, trace metals, hydrocarbon,

mineralogy, and ATP. This should be considered in the design of any

future study of this type. In view of the fact that at least a

qualitative assessment is required of the relationship between

sedimentary and biological factors and observing the occurrence of

microhabitats in the box-core stations, we are forced to conclude

that it may be necessary to acquire sedimentary information for every
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core in order to validly quantify such assessments.

1. In addition to the analyses discussed above and the routine transmittal

of data listings to those requesting them, the following analyses

have also been performed:

Lytles-correlations between sediment grain size characteristics and

hydrocarbon summary data (total aliphatics, total aromatics, total

organic carbons).

Meyers-graphing of chromatographic data (retention time versus

percent of sample for peak).

Pyle-conversion of geophysical shot point locations to Universal

Transverse Mercator projection in feet (see Appendix B) and their

mapping at 1:1,000,000 scale.

Doyle-calculation of mean grain size for standard sedimentary

parameter data.

Several requests for analysis have been made to DMSAG which were not

applicable to the intended data. Many times the problem was that the

data needed to do the requested analyses had never been collected.

Also, this has resulted in a confusion of the distinction between

categorical and numerical data. In addition, the method of collection

and the variability of the data have made some statistical results

lose value. Such a problem has recently occurred as a result of a

request by S. Betzer. Similar difficulties have also resulted from

requests by Collard, Hopkins, and others.

Finally, all STD data was sent to all principal investigators.
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RECOMMENDATIONS

One of the greatest difficulties in this project has been the lack of

standardization regarding channels of communication. It would help greatly

if it were made clear that all requests of DMSAG should be sent in writing

to the director of DMSAG.

Secondly, the work statement is not clear concerning the responsibility

for the various phases of data preparation. The responsibility for transcribing

raw data into DMSAG format and the verification of data as entered in the

data bank should be more clearly established.

The opportunity for DMSAG personnel to meet with the principal invest-

igators of each program should be more formally established as a part of

the quarterly meetings. Presently, such discussions occur haphazardly.

Finally, some mechanism needs to be established so that DMSAG may be

aware of secondary and tertiary data and sample transmittal. We have, on

occasion, needed to know the final recipient of a sample or who received

data from a given source. Our limited information combined with the errors

found in the records of some primary transfers has limited our ability to

answer such questions.



APPENDIX A

DMSAG DATA FORMAT DESCRIPTIONS



DMSAG I1WENT0RY DATA FILE 0100

Columns

B114 Cruise Station Data

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 8 0100 DMSAG File Code

10-13 XXXJC BLM Cruise Number

15-13 XXXX Research Vessel Identification

20-22 30CC Chief Scientist Initials

214-26 XXX Sample Method (See Table I)

23-31 300CC Station Number

33-39 XXX300C Latitude

140 A,B,C,D,
EorF

Latitude-Longitude Format Code (See Table
II)

14l.-1i7 300000CC Longitude

149_53 )OCCXX Water Depth (to a tenth)

514 F or M Feet or Meter Indicator

56-61 30000CC Date (Year/Month/Day)

63-66 XXXX Start Time (GMT Hours/Minutes)

68-71 300CC Stop Time (GMT Hours/Minutes)

73 X Inventory File Key, IFK (See Table III)

714-75 XX Number of Inventory File Records

77-80 XXXX DMSAG Sequencer



DMSAG II'IVENTORY DATA FILE 0101

Box Core Program

RECORD FORMPtT DESCRIPTION

Columns Entry Description

1- } MAFL BLM-OCS Area Designation

5- 8 0101 DMSAG File Code

10-12 XXX Sample I.D.

11i_15 XX Number of Photographs

11-19 XXX Depth of Core (centimeters)

21-22 XX Number of Subsamples

2l_25 XX P.1. Code: Sediment Analysis

27-28 XX P.1. Code: Sediment Archives

30-31 XX P.1. Code: X-Radiography

33-34 XX P.1. Code: Hydrocarbon Analysis (i gal.)

36-37 XX P.1. Code: Hydrocarbon Analysis (1/2 gal.)

39-10 XX P.1. Code: Hydrocarbon Analysis (1 pt.)

142-1L3 XX P.1. Code: Trace Metal Analysis

15_146 XX P.1. Code: APP Analysis

148_149 XX P.1. Code: Micromollusc Identification

51-52 XX P.1. Code: Foraminifera Identification

51_55 XX P.1. Code: Meiofauna Identification

57-58 XX P.1. Code: Macrofauna Identification

77-80 XXXX DMSAG Sample DMSAG Sequencer



DMSAG INVENTORY DATA FILE 0102

Diving Program

Columns

RECORD FORMAT DESCRIPTION

Entry Description

1- b MAFL BLM-OCS Area Designation

5- 8 0102 DMSAG File Code

10-13 XXXX Sample I.D.

15-16 XX Number of Subsamples

18-20 XXX Preservation Method (Table I)

22-23 XX P.I. Code: Trace Metal Analysis

21_25 Blank or QC ThA Quality Control Indicator

27-28 XX P.1. Code: Algal Hydrocarbon Analysis

29-30 Blank or QC AHA Quality Control Indicator

32-33 XX P.1. Code: Macrofaunal Hydrocarbon Analysis

3l_35 Blank or QC MHA Quality Control Indicator

37-38 XX P.1. Code: Histopathology

XX P.1. Code: Invertebrate Identification

XX P.1. Code: Sediment Analysis

XX P.1. Code: Clay Mineralogy Analysis

9-50 XX P.1. Code: Foraininifera. Identification

52-53 XX P.1. Code: Archive Sediment

54-55 XX P.1. Code: Archive Clay Mineralogy

56-57 XX P.1. Code: Archive Foraminifera
Identification

77-80 XXXX DMSAG Sequencer



Table 1. DMSAG Preservation Method Codes.

Code Preservation Method

001 Freeze

002 Dry

003 Alcohol

001 Dietrich's

005 Fortnalin

DMSAG INVENTOHY DATA FILE 0103

Dredge/Trawl Program

BECORD FORMAT DESCRIPTION

Columns Entry Description

1- I MAFL BLM-OCS Area Designation

5- 8 0103 DMSAG File Code

10-13 XXXX Sample I.D.

15-16 XX Number of Subsamples

18-20 XXX Preservation Method Code (See Table 1)

22-23 XX P.1. Code: Trace Metal Analysis

2IL-25 Blank or QC TMA Quality Control Indicator

27-28 XX P.1. Code: Histopathology

30-31 XX P.1. Code: Deinersal Fish Identification

33_31 XX P.1. Code: Algal Hydrocarbon Analysis

35-36 Blank or QC AHA Quality Control Indicator

38-39 XX P.1. Code: Macrofaunal Hydrocarbon
Analysis

l0_1l Blank or QC MHA Quality Control Indicator

131iJ4 XX P.1. Code: Invertebrate Identification

77-80 XXXX DMSAG Sequencer



DMSAG INVENTORY DATA FILE 010)4

Water Column Program

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- )4 MAFL BLM-OCS Area Designation

5- 8 010)4 DMSAG File Code

10-13 XXXX Sample I.D.

15-16 XX Number of Subsarnples

18-20 XXX Preservation Method

22-23 XX P.1. Code: Neuston Identification

25-26 XX P.1. Code: Neuston Hydrocarbons

28-29 XX P.1. Code: Neuston Trace Metals

31-32 XX P.1. Code: Zooplankton Identification

3)4-35 XX P.1. Code: Zooplankton Hydrocarbons

37-38 XX P.1. Code: Zooplankton 'Th'ace Metals

)4o_lti XX P.1. Code: Phytoplankton: Chl-A

XX P.1. Code: Phytoplankton: C-l)4

b6-)47 XX P.1. Code: Dissolved Hydrocarbons

)49-50 XX P.1. Code: Particulate Hydrocarbons

52-53 XX P.1. Code: Dissolved Organic Carbon

55-56 XX P.1. Code: Particulate Organic Carbon

58-59 XX P.1. Code: Water Column Trace Metals

61-62 XX P.1. Code: Suspended Minerals

6b-6 XX P.1. Code: STD Observations

67-68 XX P.1. Code: XBT Observations

70-71 XX P.1. Code: Transmissometry

77-80 XXXX DMSAG Sequence



NOTE: Data elements in the file are demersal fish meristic values (lengths,
and weights). For data entries, I..., f... denote integer and
fractional components, respectively.

DMSAG SCIENTIFIC DATA FILE 0201L

RECORD FORMAT DESCRIPI0N

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0201 DMSAG File Maine

10-12 XXX Species Counter for Current Sample

11-l5 XX L-Record Counter for Current Species

17-22 IlIlif First Length Measurement (mm)

21-29 Ililif First Weight Measurement (g)

31-36 IlilIf Second Length Measurement (mm)

38-13 Ililif Second Weight Measurement (g)

1t5-50 lillif Third Length Measurement (mm)

52-57 11111±' Third Weight Measurement (g)

59_61 Ililif Fourth Length Measurement (mm)

66-71 IlIlif Fourth Weight Measurement (g)

T5 D or T Dredge or Trawl Indicator

77-80 XXXX DMSAG Sequencer



NOTE: Data elements within this file are trace metal concentration values
for representative neuston species. For data entries I... and f.
denote integral and fractional parts of values, respectively.

Columns

DMSAG SCIENTIFIC DATA FILE 0203N

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0203N DMSAG Scientific Data File Name

10-13 XXXX Sample I.D.

15-22 IIIIffff Iron Concentration (parts per million dry
weight)

21-31 IIIIffff Chromium Concentration (parts per million
dry weight)

33_1i.O IIIIffff Nickel Concentration (parts per million
dry weight)

219 IIIIffff Cadmium Concentration (parts per million
dry weight)

51-58 IIIIffff Vanadium Concentration (parts per million
dry weight)

60-67 IIIIffff Lead Concentration (parts per million
dry weight)

69-76 IIIIffff Copper Concentration (parts per million
dry weight)

77-80 XX)0C DMSAG Sequencer



NOTE: Data elements within this file are trace metal concentration values
for representative neuston species. For data entries I... and f.
denote integral and fractional parts of values, respectively.

Columns

DMSAG SCIENTIFIC DATA FILE 0203N

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 O203N DMSAG Scientific Data File Nam

10-13 X)OOC Sample I.D.

15-22 IIIIffff Iron Concentration (parts per million dry
weight)

21-3l 1111ff ff Chromium Concentration (parts per million
dry weight)

33-hO Illififf Nickel Concentration (parts per million
dry weight)

IIIIffff Cadmium Concentration (parts per million
dry weight)

51-58 IIIIffff Vanadium Concentration (parts per million
dry weight)

60-67 IIIIffff Lead Concentration (parts per million
dry weight)

69-76 IIIIffff Copper Concentration (parts per million
dry weight)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0203R

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFLA BLM-OCS Area Designation

5- 9 0203R DMSAG Scientific Data File Name

10-13 XXXX mple I.D.

15-20 1111ff Suspended Particulate Matter (pg/9,)

21-26 Ilffff Percent Silicon

21-32 Iiffff Percent Copper

33-38 Ilffff Percent Cadmium

39_1 Ilffff Percent Lead

15-50 Ilffff Percent Iron

51-56 Ilffff Percent Aluminum

57-62 Ilffff Percent Chromium

63-68 Ilffff Percent Nickel

69_71 Ilffff Percent Vanadium

77-80 )000C DMSAG Sequencer

NOTE: Data elements within this file are trace metal percentages (refractory
fraction). For data entries I... and f... denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0203Z

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Description

5- 9 0203Z DMSAG Scientific Data File Name

10-13 XXXX Sample I.D.

15-20 IIIfff Percent Iron

22-27 IIIfff Percent Chromium

29-314 IIIfff Percent Nickel

36-141 IIIfff Percent Cadmium

143_18 IIIfff Percent Vanadium

50-55 IIIfff Percent Lead

57-62 IIIfff Percent Copper

77-80 300CC DMSAG sequencer

NOTE: Data elements within this file are zooplankton trace metal values.
For data entries I... and f... denote integral and fractional parts
of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0203W

REC0RD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0203W DMSAG Scientific Data File Name

10-13 XXXX Sample I.D.

15-20 1111ff Suspended Particulate Matter (pg/2.)

22-27 Ilffff' Percent Calcium

29-31 Ilffff Percent Copper

36_1l Ilffff Percent Cadmium

b3_18 Ilffff Percent Lead

50-55 Ilffff Percent Iron

57-62 Ilffff Percent Chromium

61i-69 Ilffff Percent Nickel

71-76 Ilffff Percent Vanadium

77-80 XXXX DMSAG Sequencer

NOTE: Data elements vithin this file are trace metal percentages
(weak acid soluble fraction). For data entries I... and f...
denote integral and fractional parts of values, respectively.



NOTE: Data elements within this file are trace metal concentration values
for representative macroinvertebrate species. For data entries I...
and f. .., denote integral and fractional parts of values,
respectively.

DMSAG SCIENTIFIC DATA FILE O2ObM

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- I MAFL BLM-OCS Area Designation

5- 9 020lM DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

llt-21 IIIIffff Cadmium Concentration (parts per million
dry weight)

23-30 IIIIffff Iron Concentration (parts per million
dry weight)

32-39 IIIIffff Copper Concentration (parts per million
dry weight)

IIIIffff Lead Concentration (parts per million
dry weight)

50-57 IIIIffff Vanadium Concentration (parts per million
dry weight)

59-66 IIIIffff Chromium Concentration (parts per million
dry weight)

68-75 IIIIffff Nickel Concentration (parts per million
dry weight)

77-80 XXXX DMSAG Sequencer



DMSAG SCIEI'ITIFIC DATA FILE O2O1fl

NOTE: Data elements within this file are trace metal concentration
values of representative macroinvertebrate species. For data
entries I..., and f..., denote integral and fractional parts of
values, respectively.

Columns

RECORD FORMAT DESCRIPTION

Entry Description

1- b MAFL BLM-OCS Area Designation

5- 9 020)4R EMSAG Scientific Data File Name

10-12 XXX Sample I.D.

11_2l IIIIffff Cadmium Concentration (parts per
million dry weight)

23-30 IIIIffff Iron Concentration (parts per
million dry weight)

32-39 IIIIffff Copper Concentration (parts per
million dry weight)

li-lL8 IIIIffff Lead. Concentration (parts per million
dry weight)

50-57 IIIIffff Vanadium Concentration (parts per
million dry weight)

59-66 IIIIffff Chromium Concentration (parts per
million dry weight

68-75 IIIIffff Nickel Concentration (parts per
million dry weight)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE O2OlT

RECORD FORMAT DESCRIPTION

Column Entry Description

1- 1 MPtFL BLM-OCS Area Designation

5- 9 O2O4T DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

112O XXXXXJCX Collection I.D. Number

22-57 XXX. . .XXX Species Identification

77-80 XXXX DMSAG Sequencer



Columns Entry

1- 1 PHY:

CLS:

FAM:
Blank

5-35 XXX. . .XXX

37-39 XXX

XXX

XXX

DMSAG SCIENTIFIC DATA FILE 0205A

RECORD FORMAT DESCRIPTION

Description

Taxonomic Level Descriptor

Phylum, Class, Family or Species Name

Number of Individuals Counted in Box-
Core Replicate A

Number of Individuals Counted in Box-
Core Replicate B

Number of Individuals Counted in Box-
Core Replicate C

NOTE: Data elements within this file are absolute abundance values for
the taxon indicated by the Taxonomic Level Descriptor: Phylum (PRY:),
Family (FAM:), or Species (Blank, no entry).

19_5l Number of Individuals Counted in Box-
Core Replicate D

53-55 XXX Number of Individuals Counted in Box-
Core Replicate E

57-59 XXX Number of. Individuals Counted in Box-
Core Replicate F

61-63 XXX Number of Individuals Counted in Box-
Core Replicate G

65-67 XXX Number of Individuals Counted in Box.:.
Core Replicate H

69-Ti XXX Number of Individuals Counted in Box-
Core Replicate I

73-75 XXX Number of Individuals Counted in Box-
Core Replicate K

77-80 XXXX DMSAG Sequence



NOTE: Data elements within this file are macroinvertebrate bioniass
values. For data entries, I... and f... denote integral and
fractional parts of values, respectively.

DMSAG SCIENTIFIC DATA FILE 0205B

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- } MAFL BI1-0CS Area Designation

5- 9 0205B DMSAG Scientific Data File Name

10-12 XXX Sample ID.

li_2l Illillif Molluscan Biomass (m.g., net weight)

23-30 IllIllif Polychaete Biomass (in.g., wet weight)

32-39 IllIllif Crustacean Biornass (m.g., wet weight)

lti-1t8 Illillif Echinoderm Bloinass (m.g., wet weight)

50-57 IllillIf Miscellany Biouiass (m.g., wet weight)

77-80 XXXX DMSAG Sequencer



5-35 XXX.. .XXX

3'T-4O XXXX

12_15 XXXX

DMSAG SCIENTIFIC DATA FILE 0206A

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 PHY:
CLS: Taxonomic Level Description
FAN:

BLANK

Fhylum, Class, Family, or
Species Name

Total Number of Forams in
Replicate A

Total Number of Live Forarns in
Replicate A

300CC Total Number of Forams in
Replicate K

57-60 XXXX Total Number of Live Forams in
Replicate K

77-80 XXXX DMSAG sequencer

NOTE: Data elements within this file are absolute abundance values
for the taxon defined by the Taxonomic Level Description:
Phylum (PHI:), Class (CLS:), Family (FAN:), or Species (BLANK).
Specifically, this file is used for storage of foraminifera
abundance data: Total, Live.



DMSAG SCIENTIFIC DATA FILE 02065

RECORD FORMA.T DESCRIPTION

66-69 XXXX Number Species Per 300 (Live)

77-80 XXXX DMSAG sequencer

NOTE: For data entries, I... and f... mean integral and fractional
parts of values, respectively.

Columns Entry Description

i-b MAFL BLM-OCS Area Designation

5- 9 0206B IJMSAG Scientific Data File
Names

10-12 )OOC Replicate I.D.

ib-i8 Milliliters After Sieving

20-25 XXXXXX Total Specimens Per Milliliter

27-32 X0OOO( Live Specimens Per Milliliter

3b-39 XXX)OO( Total Specimens Per Sample

XXXXXX Live Specimens Per Sample

148-514 XXX:XXX Planktonic To Benthonic Ratio

56-59 IlIf Percent Live

61-614 XXXX Number Species Per 300
(Total)



DMSAG SCIENTIFIC DATA FILE 0206R

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- it PHY:

CLS:
FAM: Taxonomic Level Description
BLANK

5-35 XXX.. .XXX Phylum, Class, Family, or Species Name

37-itO XXXX Total Number of Forams Present

17-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are absolute aburid.ance values
for the taxon defined by the Taxonomic Level Description:
Phylum (PHY:), Class (CLS:), Family (FAM:), or Species (BLANK).
Specifically, this file is used for the storage of foraininifera
abundance data: Total.



DMSAG SCIENTIFIC DATA FILE 02071

RECORD FORMAT DESCRIPTION

75 D or T Dredge or Trawl Indicator

77-80 XXXX DMSAG Sequencer

NOTE: Data elements in the file are demersal fish meristic values
(lengths, and weights). For data entries, I..., f... denote
integer and fractional components, respectively.

Columns Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 9 0207 DMSAG File Name

10-12 XXX Species Counter for Current Sample

114-15 XX L-Record Counter for Current Species

17-22 IlilIf First Length Measurement (mm)

214-29 IIIIIf First Weight Measurement (g)

31-36 IIIIIf Second Length Measurement (mm)

38-143 IlilIf Second Weight Measurement (g)

145-50 IlIlif Third Length Measurement (nun)

52-57 IlIlif Third Weight Measurement (g)

59-614 IlilIf Fourth Length Measurement (mm)

66-71 IlIlif Fourth Weight Measurement (g)



NOTE: Data elements in this file are absolute abundance values
for demersal fish. Taxa defined by the taxonomic level
descriptor: (Phylum (PHY:), Class (CLS:), Family (FAM:),
or Species (Blank, No Entry).

Columns

DMSAG SCIENTIFIC DATA FILE 0207N

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 PHY: Taxonomic Level Descriptor
CLS:

FAM:

BLANK

5-35 XX.. .XX Phylum, Class, Family or Species Name

37-39 XXX Species Counter for Current Sample

1iI4 XXXX Species Abundance (Number of
Individuals)

I6-19 )OCXX Number of Individuals Measured

5l-51 XXXX Number of Individuals Weighed

56-59 XXXX Total Weight This Sample (grams) to
nearest .1 (right Justified).

65 X Species Abundance Quality Code (Q)

66 X Length-Weight Quality Code (Q)

75 D or T Dredge or Trawl Indicator

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0209C

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 14 MAFL BLM-OCS Area Description

5-. 9 0209C DMSAG Scientific Data File Name

11-20 XX. . .XX Retention Index

21-30 XX. . .XX OEP

71 H or B Fraction
Left justified

72-73 XX Sample Type (N, D, W, F, Z, or other)

714 F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 XXXX Station number



DMSAG SCIEML'IFIC DATA FILE 0209H

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- it MAFL BLM-OCS Area Designation

5- 9 0209H DMSAG Scientific Data File Name

11-20 XX...XX Retention time

21-30 XX. . . XX Retention index

31-itO XX. . .XX Area

itl-50 XX. . .XX Weight ig

51-60 XX. .XX Weight (per)

61-70 XX.. .XX .ig/2 or

71 H or B Fraction
Left justified

72-73 XX Sample type (N, D, W, P, Z, or other)

71t F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 J000( Station number



DMSAG SCIENTIFIC DATA FILE 0209S1

Columns

RECORD FORMAT DESCRIPTION

Entry Description

1- ) MAFL Bt1-OCS Designation

5-10 020951 DMSAG Scientific Data File Name

11-20 XX.. .XX Size (grams or liters)

23-21 XX Chromatograph date - year

25 / slash

26-27 XX Chromatograph data - month

28 / slash

29-30 XX Chromatograph data - day

31-1O XX. . .XX Extract weight (mg)

141_50 XX.. .XX Total 1

51-60 XX...XX Total 2

61-To XX.. .XX Average OEP

71 H or B Fraction
Left justified

72-73 XX Sample type (N, D, W, F, Z or other)

7b F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 XX)0C Station number



DMSAG SCIENTIFIC DATA FILE 0209S2

Columns

RECORD FORMAT DESCRIPTION

Entry Description

1- 14 MAFL BI14-OCS Area Designation

5-10 0209S2 DMSAG Scientific Data File Name

11-20 XX. . . XX Pris Retention Index

21-30 XX. . .XX Phyt Retention Index

71 H or B Fraction
Left justified

72-73 XX Sample type (N, D, W, P, Z, or Other)

714 F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 XXJOC Station number



DMSAG SCIENTIFIC DATA FILE 0209R1

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5-10 0209R1 DMSAG Scientific Data File Name

11-20 XX.. .XX Ratio of Pris to Phyt

21-30 XX. . .XX Ratio of Phyt to NC18

31-itO XX. . .XX Ratio of Pris to NC17

11-5O XX. . .XX Ratio of Sumalk = NC2O to Sumalk >NC21

51-60 XX. . .XX Ratio of Pris + Phyt to Sumalk

61-70 XX. . .XX Ratio of Sumalk to NC16

71 H or B Fraction
Left justified

72-73 XX Sample type (N. D, W, P, Z or Other)

74 F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 XXXX Station number



DMSAG SCIENTIFIC DATA FILE 0209R2

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 4 MAFL BLM-OCS Area Designation

5-10 0209R2 DMSAG Scientific Data File Name

11-20 XX.XX Ratio of odd to even

21-30 XX. . .XX Ratio of odd to even = NC2O

31-40 XX. . .XX Ratio of odd to even >NC21

71 H or B Fraction
Left justified

72-73 XX Sample type (N, D, W, P, Z, or Other)

74 F or 0 Column type

76 X Sample period (1, 2, or 3)

77-80 XXXX Station number



DMSAG SCIETflIFIC DATA FILE 0210(*)

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- MAFL BLM-OCS Area Description

5- 8 0210 DMSAG Scientific Data File Name

9 I, F, L Neuston Category I = Adult, L Larvae,
F = Fish

10-13 XXXX Sample I.D.

11-l5 XX Index Card (continuation column)

17-22 )CXXX Phylum, Family Code

23-25 11111 Number of Individuals in Split Sample

27-32 XXXX Phylum Family Code

33-35 11111 Number of Individuals in Split Sample

37_12 XXXX Phylum, Family Code

13_15 11111 Number of Individuals in Split Sample

I7-52 X)CXX Phylum and Family Code

53-55 11111 Number of Individuals in Split Sample

57-62 XXXX Phylum Family Code

63-65 11111 Number of Individuals in Split Sample

67-72 XXXJC Phylum and Family Code

73-75 11111 Number of Individuals in Split Sample

77-80 )OOcX DMSAG Sequencer

NOTE: For data entries, I..., and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0210A

RECORD FORMAT DESCRIPTION

NOTE; For data entries, I... and f... denote integral fractional
parts of va1ues respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0210A DMSAG Scientific Data File Name

10-13 XXXX Sample I.D.

15-20 XXXXXX Data (Year, month, day)

22-25 xxXX (Local) Time net set

27-30 )O0X (Local) Time net hauled

32-31t III Ship heading (magnetic north)

36-39 1111 Engine tn.p.m.'s

11_1i2 XX Current

14 X Sea State (Beaufort Scale)

1L6-51 XXXO0C Flownieter reading (start)

53-58 )00000C Flowmeter reading (stop)

6o-6i II Secchi Disk Depth (meters)

63 X Forel Color

65-68 11ff Bucket Temperature (°c)

70-72 hf Surface Salinity (°/)

714_75 ]f pH

77-80 XXXX DMSAG sequencer



DMSAG SCIENTIFIC DATA FILE 0210B

RECORD FORMAT DESCRIPTION

NOTE: For data entries, I... and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 9 0210B DMSAG Scientific Data File Name

10-13 XXX Sample I.D.

15-16 II Wind Direction Code

18-19 II Wind Speed

21-22 II Range of Wind Speed

214-25 II Maximum Gust

27-30 XX0C Cloud Cover Code

32-33 II Weather Code

35 I Visibility in Miles

37-140 11ff Barometer

142-148 IIIIfff Light in Foot Candles

50-53 11ff Air Temperature (in °c)

55-58 XXXX Moon Rise (Local Time)

60-63 )OCCX Moon Set (Local Time)

65-68 XXXX Sun Rise (Local Time)

70-73 XXXX Sunset (Local Time)

75 I Moon Phase Code

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0210T

RECORD FORMAT DESCRIPTION

NOTE: For data entries, I..., and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5. 9 0210T DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

114_iT 1111 Volume of Sample (milliliter)

19-21 III Number of Splits

23-25 III Total Invertebrate Phyla + Larvae

27-29 III Total Adult Invertebrate Families

31-33 III Total Fish Families

35-37 III Total Fish Eggs

3941 III Total Larval Type

143_145 III Total Larvae

147-51 111ff Volume of Sample Contents
Bigger than 2.5 cm ( in mi)

53-57 111ff Volume of Sargas sum

59-63 111ff Weight of Tar

65-67 III Neuston Collection Number

77-80 XXXX DMSAG Sequencer



DMSAG SCIEINTIFIC DATA FILE 0210V

RECORD FORMAT DESCRIPTION

NOTE: For data entries, I... and f..., denote integral and. fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0210V DMSAG Scientific Data File

10-13 XXXX Sample I.D.

15-18 1111 Volume of Sample (ml.)

20-2t 111ff Volume of Sample Contents Bigger than

2.5 cm. (in ml.)

26-30 111ff Volume of Sargassum (in ml.)

32-36 111ff Weight of Tar (in grams)

38-142 111ff Weight of Plastic (in grams)

llt-148 111ff Weight of Other Debris (in grams)

77-80 XXXX DMSAG Sequencer



NOTE:

DMSAG SCIENTIFIC DATA FILE 0211A

RECORD FORMAT DESCRIPTION

Data elements vithin this file are Standard Sediment
for phi-classes as defined above. For data entries,
denote integral and. fractional parts of values, respe
Method Key is either 01 or 02, according as Sieve or
procedures vere employed.

Parameter values
I... andf...,
ctively. Analysis
Settling Tube

Columns Entry Description

1-14 MAFL BLM-OCS Area Designation

5- 9 0211A DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

13-114 01 Analysis Method Key
02

16-20 111ff Percent Weight of Sediments Greater
than 2 mm

22-26 111ff Percent Weight of Sediments in 2.0000-
1.0000 nmi range

28-32 111ff Percent Weight of Sediments in 1.0000-

0.5000 uirn range

314-38 111ff Percent Weight of Sediments in 0.5000-
0.2500 mm range

140-1414 111ff Percent Weight of Sediments in 0.2500-
0.1250 mm range

111ff Percent Weight of Sediments in 0.1250-
0.0625 mm range

52-56 111ff Percent Weight of Sediments in 0.0625-
o.0014o mm range

58-62 111ff Percent Weight of Sediments in Less
Than 0.00140 nni

614-68 111ff Percent CaCO3

TT-80 xxxx DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0211B

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 O2llB DMSAG Scientific Data File
name

10-12 XXX Sample I.D.

1121 XX.XXXXX/XX Color Code From Chart

26-36 XX.XXXXX/XX Color Code From Chart

38_10 hf Depth in cm.

77-80 XXXX DMSAG Sequencer

NOTE: For data entries, I... and f... denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0213A

NOTE: Data elements in this file on epifaunal and epifloral species
abundance values.

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 PHI:

CLS:

FAN: Taxonomic Level Description

BLANK

5-35 XXX.. .XXX Phylum, Class, Family or Species Name

37-38 XX Quadrat Number

XXXX Species Counts This Quadrat

I45_18 XXXX Species Abundance (number of
individuals)

50 X Coral Type (H=Hard, S=Soft)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0213Q

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Description

5- 9 0213Q PMSAG File Name

10-13 XXXX Sample I.D.

15-16 XX Quadrat Number

18-20 XXX Maximum Quadrat Depth (ft.)

22_21 XXX Minimum Quadrat Depth (ft.)

26-29 XXXX Number of Species this Quadrat

31_31 Ilif Species/Square Meter

36-39 XXXX Number of Individuals

1i_11 Ilif Individuals/Square Meter

16_18 hf Temperature in °C

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are Dive Station Quadrat
characteristics. For data entries, I..., and f..., denote
integral and fractional parts of values, respectively.



Columns Entry

1-it MAFL

5- 9 02114

10-12 X)OC

114-18 111ff

2O-21 111ff

26-30 111ff

32-36 111ff

38-142 111ff

77-80

DMSAG SCIENTIFIC DATA FILE O2lltA

RECORD FORMAT DESCRIPTION

Description

BLM-OCS Area Designation

DMSAG Scientific Data File Name

Sample I.D.

Percent Smectite

Percent Chlorite

Percent Illite

Percent Kaolinite

Percent Chlorite-Vermiculite

DMSAG Sequencer

NOTE: Data elements within this file are percentages of sedimentary
clay minerals. For data entries I... and f..., denote integral
arid fractional parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0214B

RECORD FORMAT DESCRIPTION

Columns Entry Descriptions

1- 4 MAFL BLM-OCS Area Designation

5- 9 0214B DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

i4-i8 111ff Percent Sinectite

19-23 111ff Percent Chlorite

24-28 111ff Percent Illite

29-33 111ff Percent Kaolinite

34-38 111ff Percent Talc

39-43 111ff Percent Quartz

44-48 111ff Percent Feldspar

49-53 111ff Percent Aragonite

54_58 111ff Percent Low Magnesium Calcite

59-63 111ff Percent High Magnesium Calcite

64-68 111ff Percent Dolomite

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are percentages of suspended
clays and minerals. For data entries I... and f..., denote
integral and fractional parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0223L

RECORD FORMAT DESCRIPTION

NOTE: Data elements in the file are demersal fish meristic values
(lengths, and weights). For data entries, I..., and f...,
denote integer and fractional components, respectively.

Columns Entry Description

1- 14 MAFL LM-OCS Area Description

5- 9 0223L DMSAG File Name

10-12 XXX Species Counter for Current Sample

114-15 XX L-Record Counter for Current Species

17-22 IlIlif First Length Measurement (mm)

214-29 IlilIf First Weight Measurement (g)

31-36 IlilIf Second Length Measurement (mm)

38-143 11111±' Second Weight Measurement (g)

145-50 IlIlif Third Length Measurement (mm)

52-57 IlIlif Third Weight Measurement (g)

59-614 11111±' Fourth Length Measurement (mm)

66-Ti IIIIIf Fourth Weight Measurement (g)

75 D or T Dredge or Tray]. Indicator

77-80 X)OOC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0215

RECORD FORMAT DESCRIPTION

NOTE: Data elements within the file are phyoplankton productivity,
chlorophyll-a, and assimilation values. For data entries,
I... and f..., denote integral and fractional parts of values,
respectively.

Columns Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 8 0215 DMSAG Scientific Data File Name

10-13 XXXX Start Time for Sampling Procedure
(hours, minutes GMT)

15-18 XXXX Stop Time for Sampling Procedure
(hours, minutes GMT)

20-22 XXX Sample Depth (meters)

214-28 Ilfff First Chlorophyll-a value

30-314 Ilfff Second Chlorophyll-a value

36-140 Ilfff Third Chlorophyll-a value

142-146 Ilfff First Prmary Productivity Value
(mgC/m /hr)

148-52 Ilfff Second Primary Productivity Value
(MgC/M2/hr)

514-58 Ilfff Third Primary Productivity Value
(ingC/m2/hr)

60-65 Ilffff Solar Radiation Value (Elm2)

67-72 1111ff Assimilation Value
(mgC .mgChl-a)/E/m2/hr)

77-80 XXXX ]4SAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0216

RECORD FORMAT DESCRIPTION

Coltunns Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 8 0216 DMSAG Scientific Data File Name

10-15 Ilffff First POC Value

17-22 Ilffff Second POC Value

214-29 Ilffff Third POC Value

31-36 Ilffff First DOC Value

38-143 Ilffff Second DOC Value

145-50 Ilffff Third DOC Value

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are Particulate Organic Carbon
(Poc) and Dissolved Organic Carbon (DOc) values. For data
entries I... and f..., denote integral and fractional parts
of values, respectively.



Columns Entry

1- PHI:

CLS:

FPJ4:

BLANK

5-35 XXX. . .XXX

37-39 XXX

14l_13

15_17

19-5l XXX

53-55 XXX

57-59 XXX

61-63 XXX

65-67 XXX

69-Ti XXX

77-80 XXXX

DMSAG SCIENTIFIC DATA FILE 0217A

RECORD FORMAT DESCRIPTION

Description

Taxonomic Level Descriptor

Phylum, Class, Family or Species Name

Individuals Counted in Box-
Replicate A

Individuals Counted in Box-
Replicate B

Individuals Counted in Box-
Replicate C

Individuals Counted in Box-
Replicate D

Individuals Counted in Box-
Replicate E

Individuals Counted in Box-
Replicate F

Individuals Counted in Box-
Replicate G

Individuals Counted in Box-
Replicate H

Individuals Counted in Box-
Replicate I

Individuals Counted in Box-
Replicate K

DMSAG Sequencer

NOTE: Data elements within this file are absolute abundance values for
the taxon indicated by the Taxonomic Level Descriptor: Phylum
(PHI:), Class (CLS:), Family (FAN:), or Species (Blank, no entry).

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core

Number of
Core



DMSAG SCIENTIFIC DATA FILE 0217B

RECORD FORMAT DESCRIPIION

NOTE: Data elements within this file are macroinvertebrate biomass
values. For data entries, I... and f..., denote integral and
fractional parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0217 DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

11L-21 lIlillif Molluscan Biomass (m.g., wet weight
preserved)

23-30 IIIIIIIf Polychaete Biomass (in.g., wet weight
preserved)

32-39 1111111±' Crustacean Biomass (ni.g., wet weight

pre served)

1a-l8 IllIllif Echinoderm Biomass (m.g., wet weight
preserved)

50-57 IllIllif Miscellany Biomass (m.g., wet weight
preserved)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0218

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are Sediment ATP values. For
data entries, I... and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 8 0218A DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

ilt-i8 uhf Sediment ATP Values (ng/g)

20-2lt uhf Standard Deviation for All Replicates

26-29 11ff Sediment Wet Weight (g/cm3)

31-3k 11ff Sediment Dry Weight (g/cm3)

36-38 1ff Ionic Efficiency

10_142 1ff Adsorption Efficiency

lLl4-6 1ff Total Efficiency

77-80 )OOGC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0219A

RECORD FORMAT DESCRIPTION

NOTE: For data entries I... and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0219A DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

11-l9 Ililif Sediment Dry Weight (grams)

2l_21 11ff Percent Carbonate

26-29 11ff Percent Organic Carbon

31-35 111ff Lipid Weight (milligrams)

31_ill 111ff Aliphatic Weight (milligrams)

111ff Aromatic Weights (milligrams)

77-80 XXXX DMSAG Sequencer



NOTE: For data entries, I... and f..., denote integral and fractional
parts of values, respectively.

Columns

DMSAG SCIENTIFIC DATA FILE 0219R

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 MAFL BU4-OCS Area Designation

5- 9 0219R DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

i1-i8 IIII.f Ratio of Lipids to Acidic Sediments

20-23 IIII.f Ratio of Lipids to Total Sediments

25-27 hf Ratio of Lipids to Organic Carbons

29-32 11ff Ratio of Total Hydrocarbons to Lipids

31_37 11ff Ratio of Aliphatic HC to Aromatic HC

39_12 11ff Ratio of Aliphatic HC to Acidic Sediments

-b7 11ff Ratio of Aliphatic HC to Total Sediments

b9-51 1ff Ratio of Aliphatic HC to Organic Carbons

53-55 1ff Ratio of Aliphatic NC to Lipid

57-60 11ff Ratio of Aromatic HC to Acidic Sediments

62-614 1ff Ratio of Aromatic HC to Total Sediments

66-68 1ff Ratio of Aromatic HC to Organic Carbons

70-72 1ff Ratio of Aromatic HC to Lipid

77-80 XXXX DMSAG Sequencer



DHSAG SCIENTIFIC DATA FILE 0219S

R2CORD FORMAT DESCRIPTION

NOTE: For data entries I... and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0219S DMSAG File Name

10-12 XXX Sample I.D.

i1ii7 XXXX Total Peaks Aliphatics Fraction
(ppb total sediment)

19-22 XXXX Total Peaks Aromatic Fraction
(ppb total sediment)

21i-27 XJO0C Total N-Alkanes (ppb total sediment)

29-33 111ff Percent of N-Alkanes/Total A.liphatics

35-39 111ff Ratio of Aliphatics to Aromatics

111ff Ratio of CiT to C29

17-51 111ff Ratio of Cl'?' to PRIS

53-57 111ff Ratio of Cl8 to PRY

59-63 111ff Ratio of PRIS to PRY

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 02193

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 9 0219B DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

114-19 IIIfff Aliphatic Weight (ppm)

20-25 IIIfff Aromatic Weight (ppm)

26-31 IIIfff N-Alkanes (ppm)

32-36 Iffff Ratio of Pristane and Phytane to
N-Alkanes

37-140 Ifff Ratio of Pristane to C-iT

141-143 1ff Ratio of Phytane to c-i8

1414-146 1ff Ratio of Pristane to Phytane

147-51 uhf Ratio of N-Alkanes to n-C16

52-514 hf Percent N-Alkanes to Aliphatics

55-59 111ff Ratio of Odd to Even

60-614 111ff C10-C20 Odd to Even

65-69 111ff C21-C31 Odd to Even

70-75 IIIfff Ratio of C12-C20 to C21-C31

77-80 XXXX DMSAG Sequencer

NOTE: For data entries, I... and 1'..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 021911

RECORJ) FORMAT DESCRIPTION

Columns Entry Description

1- I MAFL BLM-OCS Area Designation

5- 9 0219H DMSAG file Code

10-12 XXX Sample I.D.

il_i8 111ff Retention Time

20-2b XXOO( Kovats

26-30 111ff Micrograms

32-36 111ff Retention Time

38-b2 )0000C Kovats

111ff Micrograms

77-80 )OcXX DMSAG Sequencer

NOTE: Data elements within this file are Gas Chromatography results.
For data entries I... and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0221

RECORD FORMAT DESCRIPTION

NOTE: Data in the files pertain to transmissometry data. II.. and
ff.., denote integral and fractional parts of measurements,
respectively.

Columns Entry Description

1- 1 MAFL BL?4-OCS Area Designation

5- 8 0221 DMSAG File Number

10-13 )OC(X Sample I.D.

15-18 1111 Depth in Meters

2O-2 111ff Percent Transmission

76 Blank
or

if on-station then leave blank,
if off-station then use F and use

F lower sequences corresponding to two
stations

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0222C

RECORD FORMAL DESCRIPTION

NOTE: Data elements within this file are zooplankton collection
characteristics. For data entries I..., f..., denote
integral and fractional components respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Description

5- 9 0222C DMSAG File Name

11-1 XXXX Minimum Depth Fished

16-19 XXXX Maximum Depth Fished

21-25 111ff Volume 1 Water Filtered
(cubic meter)

27-30 XXXX Displacement and Volume (milliliters)

32-35 )OCXX Volume of Jelly Fish

37-1i Ilfff Replacement and Volume (mi/rn3)

143_15 XXX Number of Species (records in File
0222Z)

lL7-l9 XXX Number of Splits

51-57 Illffff Biomass (grams)

77-80 300CC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0222M

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are absolute abundance values
for the taxon indicated by the Taxonomic Level Descriptor:
(Phylum (PHI:), Class (CLS:), Family (FAM:), or Species
(Blank, no entry).

Columns Entry Description

1- 14 PHY: Taxonoirtic Level Descriptor
CLS:
FAM:
Blank

5-35 XX.. .XX Phylum, Class, Family or Species Name

37-141 XXXXX Number of Individuals Counted in Box-
Core Replicate A

143-1L7 XXXXX Number of Individuals Counted in Box-
Core Replicate I

149-53 XXXXX Number of Individuals Counted in Box-
Core Replicate K

77-80 mx DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0222Z

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 PHY:

CLS: Taxonomic Level Description
FAM:
Blank

5-35 XXX.. .XXX Phylum, Class, Family or
Species Name

37-39 XXX Species Counter

1tl-1 XXXX Species Abundance

77-80 XXXX DMSAG Sequencer

NOTE: Data elements vithin this file are absolute abundance values
for zooplankton taxa, defined by the Taxonomic Level
Description: Phylum (PHY:), Class (CLS:), Family (FAM:), or
Species (blank, no value).



DMSAG SCIENTIFIC DATA FILE O2l7A

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are absolute abundance values for
the taxon indicated by the Taxonomic Level Descriptor: Phylum
(PHI:), Class (CLS:), Family (FAN:), or Species (Blank, no entry).

Co].umns Entry Description

1- )4 PHI: Taxonomic Level Descriptor
CLS:
FAN:
Blank

5-35 XXX.. .XXX Phylum, Class, Family or Species Name

37-39 XXX Number of Individuals Counted in Box-
Core Replicate A

J4113 XXX Number of Individuals Counted in Box-
Core Replicate B

l45lt7 XXX Number of Individuals Counted in Box-
Core Replicate C

19-5i XXX Number of Individuals Counted in Box-
Core Replicate D

53-55 XXX Number of Individuals Counted in Box-
Core Replicate E

57-59 XXX Number of Individuals Counted in Box-
Core Replicate F

61-63 XXX Number of Individuals Counted in Box-
Core Replicate G

65-67 XXX Number of Individuals Counted in Box-
Core Replicate H

69-Ti XXX Number of Individuals Counted in Box-
Core Replicate I

73-75 XXX Number of Individuals Counted in Box-
Core Replicate K

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0217B

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are macroinvertebrate biomass values.
For data entries, I... and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL B124-OCS Area Designation

5- 9 0217 DMSAG Scientific Data File Name

10-12 X)OC Sample I.D.

11i2l Illillif Molluscan Biomass (m.g., wet weight
preserved)

23-30 lIllIlif Polychaete Biomass (m.g., wet weight
preserved)

32-39 IllIllif Crustacean Biomass (m.g., wet weight
preserved)

1i_148 IIIIIIIf Echinoderm Biomass (m.g., wet weight
preserved)

50-57 IllillIf Miscellany Biomass (m.g., wet weight
preserved)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0218

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- MAFL BLM-OCS Area Designation

5 8 0218A DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

ibi8 uhf Sediment ATP Values (nglg)

20_214 uhf Standard Deviation for all Replicates

26-29 11ff Sediment Wet Weight (g/cm3)

31-34 11ff Sediment Dry Weight (g/cm3)

36-38 1ff Ionic Efficiency

140-142 1ff Adsorption Efficiency

1414-146 1ff Total Efficiency

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are Sediment ATP values. For
data entries, I... and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0219A

RECORD FORMAT DESCRIPTION

Colunms Entry Description

1- 14 MAFL BLM-OCS Area Designation

5- 9 0219A DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

114-19 IlilIf Sediment Dry Weight (grams)

21-214 11ff Percent Carbonate

26-29 11ff Percent Organic Carbon

31-35 111ff Lipid Weight (milligrams)

37-141 111ff Aliphatic Weight (milligrams)

143-147 111ff Aromatic Weights (Milligrams)

77-80 XXXX DMSAG Sequencer

NOTE: For data entries, I... and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0219B

RECORD FORMAT DESCRIFPION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0219B DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

11i_19 IIIfff Aliphatic Weight (ppm)

20-25 IIIfff Aromatic Weight (ppm)

26-31 IIIfff N-Alkanes (ppm)

32-36 Iffff Ratio of Pristane and Phytane to
N-Alkane s

37-10 Ifff Ratio of Pristane to C-iT

1l-13 1ff Ratio of Phytane to c-i8

l4b_16 1ff Ratio of Pristane to Phytane

I7-51 uhf Ratio of N-Alkanes to n-C16

52_514 hf Percent N-Alkanes to Aliphatics

55-59 111ff Ratio of Odd to Even

6o-61 111ff C10-C20 Odd to Even

65-69 111ff C21-C31 Odd to Even

70-75 IIIfff Ratio of C12-C20 to C21-C31

77-80 XOOC DMSAG Sequencer

NOTE: For data entries, I.., and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0219H

RECORD FORMAT DESCRIPTION

Columns try Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0219ff DMSAG File Code

10-12 XXX Sample I.D.

i1_18 111ff Retention Time

2021 XXXXX Kovats

26-30 111ff Micrograms

32-36 111ff Retention Time

38-1t2 XXXXX Kovats

li.IL-ll8 111ff Micrograms

TT-80 )000C DMSAG Sequencer

NOTE: Data elements vithin this file are Gas Chromatography results.
For data entries I... and f..., denote integral and fractional
parts of values, respectively.



DMSAG SCIENTIFIC DATA FILE 0219R

RECORD FORMAT DESCRIPTION

NOTE: For data entries, I..., and f..., denote integral and fractional

Columns Entry Description

1- 1 MAFL BLI4-OCS Area Designation

5-. 9 0219R DMSAG Scientific Data File
Name

10-12 XXX Sample I.D.

i1_l8 IIII.f Ratio of Lipids to Acidic

Sediments

20-23 IIII.f Ratio of Lipids to Total
Sediments

25-27 IIf Ratio of Lipids to Organic
Carbons

29-32 11ff Ratio of Total Hydrocarbons
to Lipids

31_37 11ff Ratio of Aliphatic HC to
Aromatic HC

39...12 11ff Ratio of Aliphatic HC to
Acidic Sediments

1114-1L7 11ff Ratio of Aliphatic HC to
Total Sediments

I9-51 1ff Ratio of Aliphatic HC to
Organic Carbons

53-55 1ff Ratio of Aliphatic HC to Lipid

57-60 11ff Ratio of Aromatic HC to
Acidic Sediments

62-61L 1ff Ratio of Aromatic HC to
Total Sediments

66-68 1ff Ratio of Aromatic HC to
Organic Carbons

70-72 1ff Ratio of Aromatic HC to Lipid

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0219S

RECORD FORMAT DESCRIPTION

NOTE: For data entries I..., and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0219S DMSAG File Name

10-12 XXX Sample I.D.

lb-iT X)OOC Total Peaks Aliphatics Fraction
(ppb total sediment)

19-22 XXXX Total Peaks Aromatic Fraction
(ppb total sediment)

2b-27 XXXX Total N-Aikanes (ppb total sediment)

29-33 111ff Percent of N-Alkanes/Total Aliphatics

35-39 111ff Ratio of Aliphatics to Aroinatics

11_15 111ff Ratio of CiT to C29

bT-51 111ff Ratio of CiT to PRIS

53-57 111ff Ratio of Ci8 to PHY

59-63 111ff Ratio of FRIS to PITY

77-80 XXJOC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0221

RECORD FORMAT DESCRIPTION

NOTE: Data in the files pertain to transmissometry data. II...,

and ff..., denote integral and fractional parts of measure-
ments, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS area Designation

5- 8 0221 DMSAG File Number

10-13 XXXX Sample I.D.

15-18 1111 Depth in Meters

20_214 111ff Percent Transmission

76 Blank
or

if on-station then leave blank,
if off-station then use F and use

F lower sequences corresponding to
two stations

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0222C

RECORD FORMAL DESCRIPTION

Columns Entry Description

1- ) MAFL BLM-OCS Area Description

5- 9 0222C DMSAG File Name

ll_114 XXXX Minimum Depth Fished

16-19 XXXX Maximum Depth Fished

21-25 111ff Volume 1 Water Filtered

(cubic meter)

27-30 XXXX Displacement and Volume (milliliters)

32-35 XXXX Volume of Jelly Fish

37-41 Ilfff Replacement and Volume (nil/rn3)

13_15 XXX Number of Species (records in File

0222Z)

17..19 XXX Number of Splits

51-57 Illffff Biomass (grams)

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are zooplankton collection
characteristics. For data entries I..., f..., denote
integral and fractional components, respectively.



DMSAG SCIENTIFIC DATA FILE 0222M

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are absolute abundance values
for the taxon indicated by the Taxonomic Level Descriptor:
Phylum (PH'f:), Class (CLS:), Family (FAN:), or Species (Blank,
no entry).

Coiwnns Entry Description

1- )4 FliT: Taxonomic Level Descriptor
CLS:

FAN:
Blank

5-35 XX. . .XX Phylum, Class, Family or Species Name

37-iLl XXXXX Number of Individuals Counted in Box-
Core Replicate A

lL3147 )OCXX Number of Individuals Counted in Box-
Core Replicate I

)4953 XXXXX Number of Individuals Counted in Box-
Core Replicate K

77-30 XJOOC DMSAG Sequencer



5-35

37-39

77-80

m..

m
xm
)000C

NOTE: Data elements within
for zooplankton taxa
Phylum (PHY:), Class
no value).

DMSAG SCIENTIFIC DATA FILE 0222Z

RECORD FORMAT DESCRIPTION

Phylum, Class, Family or
Species Name

Species Counter

Species Abundance

DMSAG Sequencer

this file are absolute abundance values
, defined by the Taxonomic Level Description:
(CLS:), Family (FAN:), or Species (blank,

1- b PHY:
CLS: Taxonomic Level Description
FAN:

Blank

Columns Entry Description



DMSAG SCIENTIFIC DATA FILE 0223M

NOTE: Data elements in this file are absolute abundance values for
demersal fish. Taxa defined by the taxonomic leveldescriptor
Phylum (PHY:), Family (FAN:), or Species (Blank, no entry).

Columns

RECORD FORMAT DESCRIPTION

Entry Description

1- 14 PHY: Taxonomic Level Descriptor

CLS:

FAN:

Blank

5-35 XX.. .XX Phylum, Class, Family or Species Name

37-39 XXX Species Counter for Current Sample

X)OOC Species Abundance (number of individuals)

146-149 XJCXX Number of Individuals Measured

51-514 XXXX Number of Individuals Weighed

56-59 XXXX Total Weight this Sample (grains)

65 X Species Abundance Quality Code (Q1)

66 X Length-Weight Quality Code (Q2)

68-69 XX Number of Length-Weight Records in
File 0223L

75 D or T Dredge or Trawl Indicator

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0225H

RICORD FORMAT DESCRIPTION

Columns Entry Description

1- 4 MAFL BLM-OCS Area Designation

5-9 0225H DMSAG Scientific Data File Name

11-15 II.ff Retention time

19-25 IIII.ff Retention index

35h1i 111111111 Area

15_53 IIII.ffff jig/peak

55-60 III.ff Percent

65-73 IIII.ffff j.tg/g

75 P or B Fraction (p = Pet ether, B Benzene)

76 F or 0 Column type (F = FFAP, 0 = oiiioi)

77-80 XXJOC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0225Rl

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Description

5-10 0225R1 DMSAG Scientific Data File Name

11-20 XX. . . XX Isp/N-Alk

21-30 XX. . .XX Branched/Normal

XX. . .XX Odd/Even

141-50 XX.. .XX Odd/Even <20

51-60 XX...XX Odd/Even >20

61-To XX.. .XX N-Alk/Al1

75 P or B Fraction (P = Pet ether, B = Benzene)

76 F or 0 Column type (F = FFAP, 0 = oviol)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0225R2

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- it MAFL BLM-OCS Area Designation

5-10 0225R2 DMSAG Scientific Data File Name

11-20 XX. . .XX N-Alk/NC16

21-30 XX. . .XX N-Alk < 20/N-Alk > 20

*31_ito XX. . .XX Pris/Phyt

*)41_50 XX.. .XX Pris/NC17

*51_60 XX. . .XX Phyt/NC18

75 P or B Fraction (p = Pet ether, B = Benzene)

76 F or 0 Column Type (F = FFAP, 0 ovioi)

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 02255

RECORD FORMAT DESCRIPTION

Colurins Entry Description

1- 4 MAFL BI14-OCS Area Designation

5- 9 0225S DMSAG Scientific Data File Name

11-15 )0000C Number of peaks

16-23 IIII.fff Sample Weight in grams

214-31 IIII.fff pg hyd.rocarbon/g of sample

T5 P or B Fraction (P = Pet ether, B = Benzene)

7'6 F or 0 Column type ( = FFAP, 0 = OVlO1)

71-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0225T

RECORD FORMAT DESCRIPTION

Coltnns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0225T DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

114_20 XXXX)OCX Analysis I.D. Number

22-57 XXX. . .XXX Species Identification

59-60 XX Dry to Wet Weight Conversion Factor

62 X Replicate Code

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0226R

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 14 PHY:

CLS: Taxonomic Level Description

PAM:

BLANK

5-35 xxx.. .XXX Phylum, Class, Family, or Species Name

37-140 XX)0( Total Number of Micromollusc Present

77-80 XXXX DMSAG Sequencer

NOTE: Data elements within this file are absolute abundance values for

the taxon defined by the Taxonomic Level Description: Phylum

(PHY:), Class (CLS:), Family (FAM:), or Species (BLANK). Specifically,

this file is used for storage of Micromollusc abundance data: Total.



DMSAG SCIENTIFIC DATA FILE 0227A

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are sediment trace metal concentration
values (parts per million). For data entries, I..., and f..., denote
integral and fractional parts of values, respectively.

* A minus sign in column U3 means "less than".

Columns Entry Description

1- U MAFL BI11-OCS Area Designation

5- 9 0227 DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

lU-iT 11ff Percent Iron constituent

19-23 111ff Lead concentration (parts per million)

25-29 111ff Copper concentration (parts per million)

31-35 111ff Nickel concentration (parts per million)

U3_U7* IIIff* Cadmium concentration (parts per million)

U9-53 111ff Vanadium concentration (parts per million)

55-59 111ff Barium concentration (parts per million)

77-88 0OOC DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0227M

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are trace metal concentration values
for representative macroinvertebrate species. For data entries,
I..., and f..., denote integral and fractional parts of values,
respectively.

Columns Entry Description

1- l MAFL BLM-OCS Area Designation

5- 9 0227M DMSAG Scientific Data File Name

10-12 )OOC Sample I.D.

11_2l IIIIffff Cadmium Concentration (parts per
million dry weight

23-30 IIIIffff Iron Concentration (parts per million
dry weight)

32-39 IIIIffff Copper Concentration (parts per
million dry weight)

Iii-l8 IIIIffff Lead Concentration (parts per
million dry weight)

50-57 IIIIffff Vanadium Concentration (parts per
million dry weight)

59-66 IIIIffff Chromium Concentration (parts per
million dry weight)

68-75 IIIIffff Nickel Concentration (parts per
million dry weight)

77-80 )000C DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0227T

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- it MAFL B114-OCS Area Designation

5- 9 0227T DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

llt-20 XXXXXXX Analysis I.D. Number

22-57 XXX. . .XXX Species Identification

59-60 XX Dry to Wet Weight Conversion Factor

62 X Replicate Code

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0229L

RECORD FORMAT DESCRIPTION

NOTE: Data elements in the file are demersal fish meristic values
(lengths, and weights). For data entries, I..., f..., denote
integer and fractional components, respectively.

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0229L DMSAG File Name

10-12 XXX Species Counter for Current Sample

1i_l5 XX L-Record Counter for Current Species

17-22 IlIlif First Length Measurement (mm)

21-29 Ililif First Weight Measurement (g)

31-36 IlilIf Second Length Measurement (mm)

38-13 II1IIf Second Weight Measurement (g)

15-50 IIIIIf Third Length Measurement (mm)

52-57 IIIIIf Third Weight Measurement (g)

59_6l IIIIIf Fourth Length Measurement (mm)

66-71 IlilIf Fourth Weight Measurement (g)

75 D or T Dredge or Trawl Indicator

77-80 XXXX DMSAG Sequencer



NOTE: Data elements in this file are absolute abundance values for
demersal fish. Taxa defined by the taxonomic level descriptor:
Phylum (PHI:), Class (CLS:), Family (FAN:), or Species (BLANK.
no entry).

Colunns

DMSAG SCIENTIFIC DATA FILE 0229M

RECORD FORMAT DESCRIPTION

Entry Description

1- ) PHI: Taxonomic Level Descriptor
CLS:

FAN:
BLANK

5-35 XX.. .XX Phylum, Class, Family or Species Name

37-39 XXX Species Counter for Current Sample

1l_14i4 XXXX Species Abundance (number of individuals)

l6-lt9 XXXX Number of Individuals Measured

5l_51 XXXX Number of Individuals Weighed

56-59 )000C Total Weight This Sample (grams)

65 X Species Abundance Quality Code (Q1)

66 X Length-Weight Quality Code (Q2)

68-69 XX Number of Length-Weight Records in
File 0229L

75 D or T Dredge or Trawl Indicator

77-90 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0232A

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are absolute abundance values for
the taxon indicated by the Taxonomic Level Descriptor: Phylum (PHI:)
Class (CLS:), Family (FAN:), or Species (Blank, no entry).

Columns Entry Description

1- 1 PHY: Taxonomic Level Descriptor
CLS:

FAN:

Blank

5-35 XXX.. .)OCX Phylum, Class, Family or Species Name

37-39 XXX Number of Individuals Counted in
Box-Core Replicate A

1l_13 XXX Number of Individuals Counted in
Box-Core Replicate B

15._17 XXX Number of Individuals Counted in
Box-Core Replicate C

lL9-51 XXX Number of Individuals Counted in
Box-Core Replicate D

53-55 XXX Number of Individuals Counted in
Box-Core Replicate E

57-59 XXX Number of Individuals Counted in
Box-Core Replicate F

61-63 XXX Number of Individuals Counted in
Box-Core Replicate G

65-67 XXX Number of Individuals Counted in
Box-Core Replicate H

69-71 XXX Number of Individuals Counted in
Box-Core Replicate I

73-75 XXX Number of Individuals Counted in
Box-Core Replicate K

77-80 XXXX DMSAG Sequencer



DMSAG SCIENTIFIC DATA FILE 0232B

RECORD FORMAT DESCRIPTION

NOTE: Data elements within this file are macroinvertebrate biomass values.
For data entries, I..., and f..., denote integral and fractional
parts of values, respectively.

Columns Entry Description

1- 1 MAFL BU4-OCS Area Designation

5- 9 0232 DMSAG Scientific Data File Name

10-12 XXX Sample I.D.

li2l Illillif Molluscan Bioinass (m.g., wet weight
preserved)

23-30 IIIIIIIf Polychaete Biomass (m.g., wet weight
preserved)

32-39 IllIllif Crustacean Biomass (m.g., wet weight
preserved)

1i_l8 Ilililif Echinoderm Biomass (mg., wet weight
preserved)

50-57 IllillIf Miscellany Biomass (m.g., wet weight
preserved)

77-80 XXXX DMSAG Sequencer



Columns

DMSAG SCIENTIFIC DATA FILE 0233N

RECORD FORMAT DESCRIPTION

Entry Description

1- 1 MAFL BLM-OCS Area Designation

5- 9 0233N DMSAG Scientific Data File Name

10-12 XXX Replicate I.D.

11L-3'( XX. . .XX Grain Type Nomenclature

39_13 11111 Number Counts in 14000 - 2000 p grain

size fraction

11111 Percent composition in 2000 - 1000 p

grain size fraction

51-55 11111 Percent composition in 1000 - 500 p
grain size fraction

57-61 11111 Percent composition in 500 - 250 p
grain size fraction

63-67 11111 Percent composition in 250 - 125 p
grain size fraction

69-73 11111 Percent composition in 125 - 62.5 u
grain size fraction

77-80 )000( DMSAG Sequencer

NOTE: Data elements within this file are carbonate arid skeletal sand
constituent percentages. For data entries II..., denote integer
parts.



DMSAG SCIENTIFIC DATA FILE 0233P

RECORD FORMAT DESCRIPTION

Columns Entry Description

1- 1 MAFL BLM-OCS Area Designation

NOTE: Data elements within this file are carbonate and skeletal sand
constituent percentages. For data entries, II..., ff..., denote
integer and fractional parts, respectively.

5- 9

10-12

1}-37

0233P

XXX

XX. . .

DMSAG Scientific Data File Name

Replicate I.D.

XX Grain Pype Nomenclature

39-3 111ff Percent composition in 14000
grain size fraction

- 2000 i

145-149 111ff Percent composition in 2000
grain size fraction

- 1000 i

51-55 111ff Percent composition in 1000
grain size fraction

- 500 j

57-61 111ff Percent composition in 500 -
grain size fraction

250 p

63-67 111ff Percent composition in 250 -
grain size fraction

125 p

69-73 111ff Percent composition in 125 -
grain size fraction

62.5 p

77-80 XXXX DMSAG Sequencer



APPENDIX B

CORRESPONDENCE FOR PLOTS
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ABSThACT

Polychaetous annelids from MAFLA Transects V and VI were identified

and counted for three sample series: June and Septemher 1975 and

January, 1976. The mean numbers of species identified were similar at

the two transects, hut differed seasonally (June: 87; September: 6;

January: 65). Abundance also changed seasonally (June: 583/O.5) m2;

September: 326; January: 6i6). Biomass estimates differed between

seasons, but not between transects. Species diversity, abundance and

biomass appear to be related to sediment particle size. Lower values

occur in finer sediments. Distributions of dominant species and families

also appear to be related to sediment type, but may also be related to

geographical location.
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BENTHIC POLYCHAETE FAUNA OF MAFLA
STUDY TRANSECTS V AND VI

INTRODUCTION

Polychaetous annelids are recognized as an important component of soft

bottom macro.-infauna. As relatively immotile members of the benthos, they

are good indicators of the impacts of environmental perturbation. The effects

of habitat changes have been studied by many authors, including McNu±ty (1961,

1970), Godcharles (1971), O'Connor (1972), and others. Most studies of Gulf

of Mexico polychaetes have been descriptive, however (Hartman, 1951; Foster,

1969; Taylor, 1971; Kritzler, 1973; \Iittor, 1976).

The purpose of the MAFLA polychaete program was to characterize the benthos

of areas leased for oil exploration and development, in order to establish a

baseline environmental condition against which future habitat changes could

be evaluated. This paper is the final report for the 1975-16 polychaete

analysis portion of the MAFLA program (for Transects V and vi). Key elements

of this analysis included the sampling effort itself, p.olychaete identification

and enumeration, and correlation of sediment characteristics with polychaete

abundance, diversity, and assemblages. Seasonal aspects of these parameters

vere also evaluated.

MATERIALS AND METHODS

Transects V and VI included 18 stations, which were sampled during June

and September, 1975 and January, 1976. During each sample period, nine (9)

replicate 0.06 m2 box cores were obtained per station. Each sample was sub-

sampled for standard sediment parameter analysis, performed by Dr. Larry Doyle

of the University of South Florida.



Each box core was sieved through a 0.5 mm mesh sieve immediately after

collection. Material retained was placed in cotton bags and narcotized for

30 mm. in 15% MgS01. The samples were then transferred to 10% buffered

formalin, and transported to the Dauphin Island Sea Lab for processing.

Rough-sorting of the infaunal samples involved staining with i% Rose

bengal vital stain, and removal of all visible fauna to 70% Et011. These

animals were then fine-sorted into the following groups: Mollusca; Polychaeta;

Arthropoaa; Echinodermata; and Other (eg. Porifera, Cnidaria, Sipuncula, etc.).

Each group was blotted dry, and a wet weight biomass determination made with a

Mettler brand balance (accuracy ±0.1 mg). All mollusks were shipped to Dr.

Normal Blake for analysis. The arthropod, echinoderm and other fractions

were archived in the Invertebrate Museum of the Dauphin Island Sea Lab.

All polychaetes were identified to the family level initially. With few

exceptions, they were further identified to species level and counted. After

this processing, all individuals were returned to 70% EtOH and archived.

Most (approximately two-thirds) of the nearly 350 species identified were

verified during two visits to the Smithsonian Institution. Most of the remaining

taxa represent new species or species not represented in the Division of Worms

of the Smithsonian. Comparison with specimens held at the Allan Hancock

F.oundation will be necessary to verify many of the latter category.

RESULTS

The complete list of all species identified is provided in Appendix A of

this report. The complete file of station data is available upon request, from

the Data Management Group (DMSAG).

Sediments

Sediment data provided by Dr. Doyle are summarized in Table 1. Sediments

along Transect V (West Florida Shelf) are considerably coarser than those sampled

2



Table 1. Mean phi sediment particle diameter,
sediments (from L. Doyle, 1916).

sorting coefficient (phi), and CaCO3 content for surface

Sample Period I Sample Period II Sample Period III
Station Depth Mean a CaC0. Mean a CaC0. Mean a CaC0. Classification

(m) 0 0 (%)' 0 0 (%Y' 0 0 (%Y'

2528 38 -0.1 i.14 57.2 0.5 0.5 114.6 0.6 0.8 19.9 Coarse sand-rubble

2529 38 -0.3 1.2 76.0 0.3 0.9 76.7 0.3 0.7' 27.1 Coarse sand-rubble

2530 141 -0.2 1.3 66.3 Q14 0.8 76.1 0. 0.7 38.3 Coarse sand-rubble

2531 145 -0.5 0.9 814.5 0.1 1.1 89.6 0.14 0.8 145. Coarse sand-rubble

2532 52 0.8 1.1 78.0 0.1 0.9 82.8 0.1 0.9 62.14 Coarse sand

2533 68 0.5 0.8 86.0 0.5 0.7 714)4 0.14 0.8 23.2 Coarse sand

25314 714 _0.14 1.1 89.2 0.2 0.7 90.14 0.5 0.9 75.2 Coarse sand-rubble

2535 118 2.6 0.7 70.1 2.5 0.8 57.14 2.5 0.7 61.1 Fine sand-silt

2536 191 2.14 0.8 0 2.0 1.1 67.1 2.3 0.9 141.3 Fine sand-silt

2637 21 2.0 0.14 13.14 2.14 0.7 7.5 2.7 0.6 11.1 Fine sand

2638 25 3.0 0.14 18.2 2.9 0.14 12.2 2.8 0.7 0 Fine sand-silt

2639 32 1,6 1.1 21.5 2.2 0.7 15.5 i.8 0.7 15.0 Medium sand

26140 36 1.1 0.6 i6.6 1.7 0.8 1.1 0.2 0.9 25.14 Coarse sand

26141 37 2.0 0.14 14.6 0.6 0.6 7.9 1.9 0.14 14.o Medium sand

26142 36 i.6 0.9 9.2 i.6 0.7 o.14 1.0 0.14 3.6 Medium sand

26143 70 -0.1 1.14 83.8 0.6 0.8 76.1 -0.1 i.14 77.2 Coarse sand-rubble

261414 75 0.14 1.1 87.5 0..1 1.0 8.14 0.0 1.1 87.0 Coarse sand

26145 107 -o.14 0.8 87.5 0.6 0.9 81.5 0.2 1.0 14.1 Coarse sand-rubble



on Transect VI (Mississippi-Alabama Shelf). DeSoto Canyon appears to delimit

the boundary between the calcareous sediments of Transect V and the riverine

sUts and sands of Transect VI. Whereas high CaCO3 content along the former

transect indicates presence of quantities of corailine rubble, high values at

the three deep stations on Transect VI indicate the contribution of foraminferan

tests to the sediments.

Major substrate types can he identified as follows:

Coarse sand and coralline rubble to a depth of approximately 7)4 m

along Transect V (mean organic carbon content 0.9%);

Fine sand and silt (largely calcium cabonate) at depths greater than

100 m on Transect V (negligible organic carbon content);

Very fine riverine sand and silt within the influence of the Mississippi

and Mobile River plumes, to a depth of 30 ra along Transect VI (mean organic

carbon content = 0.14%);

14. Mixed sand, silt and shell hash sediments at depths up to 70 in on

Transect VI (mean organic carbon content 0.19%);

5. Foraminferan sands at depths greater than 70 m on Transect VI (mean

organic carbon content = 2.1%).

Significant seasonal changes in sediment particle size distribution may

have occurred, as a result of passage of Hurricane ELOISE between the transects

approximately four days before the September 1915 box coring cruise. A general

decrease in mean particle diameter occurred after June.

Ploychaete Species and Individual Abundance

The numbers of species and individuals collected during the 1975-76 study

period are shown in Table 2. These data showed significant differences due to

both season and station effects, when tested with Friedman's analysis of variance

(p<O.Ol in each case). Transect V sttions contained both more polychaete and

14



Table 2. Numbers of species and individuals at Transect V and VI station, expressed
as number per 0.514 m2.

trisect V

June September January
#Sp. #Indiv. f/Spp. #Iridiv. #Spp. //Indiv.

2528 129 1169 102 141414 96 1098

2529 95 869 102 6(6 8i 878

2530 106 779 88 609 8 1231

2531 108 5214 99 626 90 1138

2532 103 14141 75 336 814 959

2533 93 1488 52 i6o 66 569

25314 108 1456 146 92 76 1410

2535 145 128 21 141 33 278

2536 3a 85 31 51 314 118

Means 92 5149 68 337 72 7143

SD ±53 ±359 ±141 ±2141 ±140 ±1463

.nsect VI

2637 1414 3145 26 93 314 288

2638 1414 2214 30 165 29 152

2639 95 10149 71 391 68 796

26140 102 1431 17 5145 77 999

26141 79 631 89 393 63 1256

26142 89 509 83 386 614 708

26143 914 359 68 266 6i 14014

261414 88 370 73 321 73 520

26145 108 614o 714 281 66 362

Means 82 618 66 316 59 609

SD ±145 ±1405 ±36 ±183 ±32 ±389



more individuals, on the average, than stations along Transect VI. This pattern

weakened with the September sample, when the two transects were essentially

the same with respect to numbers of species and individuals.

Variability (SD) estimates were the same for both transects, suggesting

that the combination of substrate differences and. intra-station variation was

nearly equal for the two shelf areas.

It is interesting to note that patterns of species and individual numbers

along the transects are reversed with respect to depth. This indicates that

depth per se is insignificant compared with sediment type (refer to Table 1

for depth and sediment data). Stated in another way, fine sand and silt sediments

support fewer species and individuals than coarse sand sediments, regardless

of the locations or sources of these sediments. In fact, highest polychaete

abundance occurs in transitional sediments, which consist of sand, silt and

shell/rubble.

Polychaete Biomass

Wet weight biomass data for Transect V and VI are summarized in Table 3.

As with number of species and individuals, total polychaete biomass estimates

differ significantly with respect to both season and station (p<O.Ol in each

case). The dramatic decline in biomass during September could be attributed

to either seasonal succession or the effects of Hurricane ELOISE (or both).

Unfortunately, corresponding-season samples have not been obtained in 19T6.

In general, transition zone sediments supported a higher standing crop

of polychaetes than either very fine or foraminiferan sediments. The average

size of polychaetes at stations on Transect VI appeared to be somewhat greater

than that for Transect V. This difference, if real, may relate to the differences

in faniily distributions, between the two areas. Syllids and spionids which

dominate many stations on ¶ftansect V are very small, but numerous. This pattern

will he discussed in a following section.



Table 3. Polychaete biornass at stations,along Transects V and VI, expressed

as grams vet weight per 0.514m2.

ansect V

June September January

8.05 14.314 2.892528

2529 3.91 i.68 2.73

2530 14.148 1.15

2531 3.36 2.31 1 36

2532 2.01 0.143 3.98

2533 3.38 0.26 2.50

25314 1.78 o.i6 2.01

2535 3.28 0.03 0. 6i

2536 0.99 o.i14 0.145

Means 3.149 1.23 2.62

SD ±2.014 ±1.142

ransect VI
14.68 0.92 0.62

2637

2638 2.71 0.95 0.59

2639 1.62 2.214 5.20

26140 5.140 3.01 14.35

26141 2.39 2.03 2.57

26142 2.214 2.58 1.141

26143 14.18 1.21 1.214

261414 2.314 1.50 2.89

26145 3.00 i.o6 1 .71

Means 3.814 1.73 2.29

SD ±1.81 ±0.76 ±1.63



Polychaete Species Diversity

Measures of polychaete species diversity H', 11ay' and 3' were calculated

by the Data Management Group, and are summarized in Table 1. These statistics

were used according to Pielou (1969), and are defined as follows:

H? -flog2p.(p1), where p.= proportion of individuals of species i in

sample

H = inS, where S no. of species
max

J' = H'/H
max

The decreases in H' and Tmax from the June to the September samples again

reflect seasonal succession and/or hurricane effects or. the benthos. Surprisingly,

evenness of diversity (J') did not change, indicating that species became less

abundant uniformly through the community; some species decreased to extinction.

Recovery of species adapted to sediment perturbation appeared to have taken

place by January. On the average, the numbers of species present did not

increase significantly. This suggests that recruitment of species dependent

on dispersion by GUlf currents, and/or species with seasonal reproduction, did

not occur. The June, 1976 sampling effort should indicate whether such recruit-

ment has now taken place.

In general, lower species diversity occurred in the finer sediments (see

Table 5 for station means), regardless of time of sampling. As a result of the

differences between transects, with respect to location of such substrates,

diversity (as H') did not vary linearly with water depth. That is, within the

depth limits of this study, we cannot suggest that deeper stations support more

diverse (and probably more stable) polychaete assemblages. This relationship

will be dealt with further in a later section.

Highest mean H' values occurred at stations characterized by coarse sand!

rubble sediments. Presumably, these habitats present a greater diversity of

8



Table 14. Measures of polychaete diversity for Transects V and VI during

1975-76.

ation

Sample I Sample II Sample III

H.' HT. J' H' H). J' H'

2528 3.95 14.86 0.81 14.08 14.62 0.88 3.83 14.53 0.814

2529 3.16 14.55 0.83 3.714 14.62 0.81 3.146 14.37 0.79

2530 3.83 14.65 0.82 3.59 14.148 0.80 3.80 14.Ivi 0.85

2531 3.89 14.6 0.83 3.80 14.6o 0.83 3.140 14.50 0.75

2532 14.18 14.60 0.91 3.51 14.32 0.81 3.67 14.143 0.83

2533 14.08 14.52 0.90 3.39 3.95 0.86 3.38 14.19 0.81

25314 14.22 14.67 0.90 3.614 3.83 0.95 3.814 14.33 0,89

2535 3.39 3.78 0.90 2.75 3.014 0.90 2.02 3.141 0.58

2536 3.31 3.614 0.91 3.21 3.143 0.914 2.95 3.53 0.814

2637' 2.91 3.78 0.77 2.73 3.26 0.814 2.66 3.53 0.76

2638 3.08 3.18 o.8i 2.1414 3.140 0.72 2.76 3.31 0.82

2639 3.79 14,55 0.83 3.79 14.26 0.89 3.142 14.22 o.8i

26140 3.60 14.62 0.78 3.18 14.314 0.73 3.70 14.33 0.85

26141 3.1414 14.36 0.79 3.87 14.147 0.87 3.10 14,13 0.75

26142 3.75 14.149 o.814 3.95 14.142 0.89 3.146 14.16 0.83

26143 14.01 14.514 0.90 3.60 14.22 0.85 3.57 14.n 0.87

261414 3.81 14.148 o.86 3.75 14.29 0.87 3.614 14.29 o.85

26145 3.99 14.8 0.85 3.87 14.30 0.90 3.91 14.iy 0.914

Means 3.73 14.140 0.85 3.149 14.12 0.85 3.37 14.12 0.81

9



Table 5. Average diversity of polychaetes, as H', for Transects V and VI

during the 1975-16 MAFLA study.

10

ransect VI

DeDth(rn) H' ±SD

Coefficient of
Variation (%)Station

2637 21 2.77±0.13

2638 25 2.76±0.32 11.6

2639 32 3.67±0.21 5.7

26110 36 3.149±0.28 8.0

26141 37 3.147±0.39 11.2

26142 36 3.72±0.25 6.7

26143 70 3.75±0.28 7.5

261414 75 3.75±0.12 3.2

26115 107 3.92±0.06 1.5

transect V

Detth(m) H' ±SD

Coefficient of
Variation (%)Station

2528 38 3.95±0.13 3.3

2529 38 3.65±0.17 14.7

2530 141 3.714±0.13 j.)

2531 145 3.70±0.26 7.0

2532 52 3.79±0.35 9.2

2533 68 3.62±0.140 11.0

25314 714 3.90±0.29 7.14

2535 118 2.72±0.69 25.14

2536 - 191 3.16±0.19 6.0



niche space, and hence the spectrum of space resources (as sediment complexity)

is larger than for those stations where a very fine, uniform sediment is found.

Dominant Species of Polychaetes

Table 6 summarizes the occurrence of dominant polychaetes at the 18 stations.

Dominant species are considered to be those representing at least 5% of the total

number of individuals at a station (regardless of biomass, however). If a

species was dominant during any of the surveys conducted, its presence is so-

indicated for the appropriate station(s).

Most of the species listed have not previously been recorded frpm the

northeastern Gulf of Mexico (see Perkins and Savage, 1915). Several records

represent range extensions for genera and families. Additional species appear

to be unknown to science, and have been assigned provisional labels. A complete

list of species found along Transects V and VI is provided in Appendix A.

Several interesting patterns appear in Table 6. Syllids, glycerids,

goniadids, and spionids are most dominant in the coarse sand/rubble sediments

of Transect V, and, to a lesser extent, in the coarse sediments of Transect

VI. Paraonids dominate the latter habitats. Stations characterized by fine

sand-silt substrates, on the other hand, are dominated by nereids, lumbrinerids,

cirratulids, opheliids, and such individual species as Paraprionosplo pinnata,

Aedicira belgicae, Cossura A, and Magelona spp. It should be noted that species

which occur especially in coarser sediments exhibit more extensive branchial/

cirral development. Finer (and generally more organic-rich) sediments support

a fauna characterized by reduced parapodial and accessory structure development.

Whether this pattern reflects the evolution of alternative respiratory strategies

is unknown, but warrants further study.

11



Table 6. Occurrence of dominant polychaetes along Transects V and VI during

1975-76. Species which comprise at least 5% of the total individuals
at a station during one or more sample periods, are defined as
numerically dominant.

cies /Station

N) MN) N) N) N) N) N) MN) N) N) N) N) N) N) N) N)
\J \J1 'fl \J] \J) 'J1 \M \J1 (Y\ O' O\ 0\ C\ O\ O O\ O\ O
N) N) U.) U) U) U.) U) U) U) U) U) U) £- - -1 4 -

0) \0 0 H N) U) 4 \)1 0\ CO 'U 0 H N) U)

Dic1onotus sublevis x

iphinomid A
71113 spongicola
rilis cornuta x

71ij5 hyalina x x x x

yl?is regulata x

xogene dispar x x x

xoene A
ohaerosyllis pirifera x x x

rflid A
cratocephale B
bsterinereis tridentata
arthes B -

1aoDhamus c1'cinata
ra1acydonia paradoxa x

Lycera papillosa x
Lvcera capitata x x x x x x
niada teres
niada littorea x x x x

mice vittata x x

.uphis A
thrineris parvipedata x

mbrineris cruzensis
otodorvi11ea kefersteini
io pettiboneae
IraDrionosplo pinnata x

o1e1epis squarnata

ionospio cirrobranchiata
rionospio cristata x x

oprionospio dayl
rgoSpio elegans
ge1ona pacifica
ge1ona B
ecilochaetus johnsoni
aryx annulosus
-laryx marioni

iaryx setigera
ssura A X

lploscoloplos foliosus
ftrohorus1yriforrni S



Table 6. (Continued)

1ricidea fragilis x
A.ricidea suecica x x x
PLricidea jeffreysii x
ricic1ea wassi x

Paracnis gracihs x x x x
Paraonides lyra x x
edicira belgicae x x x x

[rrnaridia rnaculata x
!iedicrastus californiensis x x x x

ychi carolinae x
amythella eliasoni x x x

&ipharete A x x x

1) r) r rr r r r\)ro r\) ro ro r ro ro ro r) ro
Ui \J1 \J1 '.Ji Ui \Ji Ui 'J) UI O\ O\ 0\ O\ O G\ O\ O\ a\
ro ro i w LJ L& (. Ui U) U) 4 .- 4- - i

ri SDecieslStation O -O 0 H R) U) . 'J1 O a OD '0 0 H U -r- 'ii



A detailed review of polychaete affinities is not warranted at this time.

Problems with computation of the indices used to describe assemblages, and incon-

clusive data (except as noted in Table 6), preclude effective analysis.

Polychaete-Sedirnent Relationships

Statistical analysis of key population and sediment information has pro-

vided insight into animal-sediment relationships in the MAFLA area. As stated

earlier, sediment particle size did not vary regularly with depth (Table i).

The regression of mean phi on depth was not significant (b=O.O03); p>O.lO).

Significant patterns were found in the relationship between species

diversity (H') and mean phi. The following regressions were estimated:

June b -0.256; p<O.05

September b = -O.346; P<O.05

Jan%ary b = -O.lO; P<O.Ol

The change in slopes of the regression lines is systematic and thus,

interesting. Part of the change can doubtless be attributed to the decrease

in H' with season (Table ). Although mean phi values did not appear to have

changed drastically, the slight decrease in mean particle diameter before the

September sample period may account for some of the increase in slope of the

regression of H' on mean phi. This would reinforce the statement that H' is

affected by sediment particle size: in fact, H' decreases as mean particle

diameter decreases.

DISCUSSION

There are four general areas of interest in the data presented. These

are: animal-sediment relationships; seasonal effects on polychaetes; effects

of hurricanes on the benthos; and the rate of polychaete recruitment after

11



perturbations have occurred. These are obviously interrelated to some extent,

but viii be discussed independently where possible, because of their important

implications for assessing the impacts of oil exploration and exploitation on

the benthos.

Animal-sediment relationships have been well-described for many areas.

Examples include reviews by Jones (1950) and Thorson (1951), studies by Sanders

(1956, 1958) in Buzzard's Bay, Lie (1968) n Puget Sound, ilicliols (1910) in

Port Madison, Washington, Boesch (1972) in Virginia, Vittor (1916) in the north-

eastern Gulf of Mexico, and many others.

In this program, the importance of the effect of particle size on species

diversity lies in possible changes in sediments as a result of oil well drilling

and operation. Even a gradual decrease in mean size may cause a decrease in

polychaete diversity, and probably in abundance as well.

Seasonal changes in water mass characteristics (current direction, tempera-

ture and turbidity especially) can also be expected to impact polychaete diversity

and abundance. Most of this effect at Transects V and VI appears to be related

to the availability of larvae for recruitment into the community. Thus, tempera-

ture changes could cause death of some species, but most likely would have the

greatest impact on reproduction of existing adults.

Because of the temporal limitations of this program (primarily the lack of

a September, 1916 sample), we cannot distinguish between seasonal and hurricane

effects on benthic polychaetes in this area. Hurricane ELOISE appears to have

caused changes in surficial sediments, especially along Transect V, but both

the Mississippi-Alabama Shelf and the West Florida Shelf are described as

unstable sedimentologically CL. Doyle, personal communication). Hence, it is

difficult to attribute any changes in surface sediments to hurricane activity:

such changes may normally occur in response to severe fall and winter storms.

15



An argument against the preceding statement exists in the significant

recovery of populations by January, despite extremely severe storm activity

immediately before (and during) that sampling cruise. Polychaete populations

appeared to have recovered very rapidly after the September low. Whether full

recover of diversity occurred remains to be seen (assuming that peak levels

are reached during early summer).

Should sediments be disrupted by oil well activity, then, polychaete

populations may decline significantly, but may also recover swiftly, if the

sediments themselves revert to essentially normal conditions (assuming no

chemical changes).

CONCLUSIONS

The findings of the 1915-16 benthic polychaete program for Transects V

and VI can be summarized as follows:

The numbers of species and individuals differed, with respect to both

season and location. September values were generally lowest for both

parameters, while stations with fine sediments supported fewest species

and individuals.

Polychaete wet weight biomass estimates also varied with season and

location (sediment type). Seasonal and sediment effects were the same as

for numbers of species and individuals.

Species diversity and evenness were highest during June. The decrease

in H' and Hmax in September coincided with decreases in species and indivi-

dual abundance.

14 Dominant species are distributed according to sediment type and geo-

graphical location. Family groupings show the same patterns.

5. Species diversity decreases as mean sediment particle size decreases,

regardless of season or geographical location.
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APPENDIX A

List of Polychaetous Annelids
from MAFLA Transects V and VI



Family: Aphroditidae
Aphrodite Sp. A

Family: Polynoidae
Antinoella angusta
Antinoella sarsi
Harmothoe imbri ca ta

Lepidasthenia inaculata
Lepidonotus sublevis
Lepidonotus variabilis

Family: Polyodontidae
Eupnthalis kinbergi
Pol yondon tes 1 upi na

Family: Eulepethidae
Grubeulepis fimbriata
Grubeulepis rnexicana
Grubeulepis sulcatisetis
Mexieulepis weberi

Fiiily: Sigalionidae
Euleanira ehiersi
Euthalanessa Sp. A
Leanira n. hystricis
Pholoe minuta
Psammolyce ctenidophora
Si gallon arenicola
Sthenelais boa
Sthenelais lirnicola

Family: Chrysopetalidae
Bhawania goodei
Paleanotus chrysolepis
Paleanotus heteroseta

Family: Euphrosinidae
Euphiosine Sp. A

Family: Amphinoinidae
Amphinomid Sp. A
Chloeia viridis
Chloeia englochis
Paramphinozne puichella
Pseudoeurythoe n. ambi qua

Family: Pisionidae
Pisione remota
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Family: Phyllodocidae
Anaitides groenlandica
Analtides panarnensis

Eteone heteropoda
Eteone lactea
Eteone Sp. A
Eulalia bilineata
Eulalia san guinea
Jiesionura elongata

Lugia rarica
Mystides Sp. A
Paranaitis speclosa
Phyllocloce castanea
Phyllodoce tubicola
Protornystides bidenta ta

Family: Pilargidae
Anclstrosyllis jonesi
Otopsis Sp. A
Pilargls pacifica
Sigambra tentaculata
Synelmis albini

Family: }Iesionidae
Gyptis vittata
Hesionella Sp. A
Hesionid Sp. A
Refers tei ni a ci rra ta

Nereimyra Sp. A
Parahesione luteola
Podarke a gills

Podarke berrisfordi
Podarke obscura

Family: Syllidae
Autolytus prolifer
Autolytus Sp. A
Brania clavata
Brania pusilla
Eurysyllis tuberculata
Eustjllis lamelligera
Eusyllis Sp. A
Exo gene dispar
Exogene gemrn.if era

Exogene Sp. A
Odontosyllis Sp. A
Odontosyllis fulgarans
Pionosyllis uraga
Sphaerosyllis pirifera
Syllis alternata
Syllis n. arznillaris
Syilis cornuta
Syllis ferrugina
Syllis gracilis



Family: yllidae (continued)
Syilis hyalina
Syilis prolifera
Syilis regulata
Syilis spongicola
TrypanosyliiS ankyloseta
Trypanosyilis prarnpramensis
Trypanosyilis sebra

Family: Sphaerodoridae
Ephesielia ciaparedii
Sphaerodori di urn bengueliari urn

Family: i.'ereidae

Ceratocephaia Sp. B
Ceratonereis irritablis
Ceratonereis mirabilis
Cera tonereis versipedata
Neanthes Sp. A
Neanthes Sp. B
Nereis falsa
Nereis grayi
Nereis riisei
Nereis Sp. A
Webs terinereis tridenta ta

Family: Nephtyidae
Agiaophamus circina ta
Agiaopharnus verriiii
Micronephtys Sp. A
Nephtys bucera
Nephtys picta
Nephtys squarnosa

Family: Paralacydoniidae
Paralacydonia paradoxa

Family: Glyceridae
Glycera americana
Glycera capitata
Glycera ion gipinnis
Gi ycera oxycephala
Glycera papiliosa
Glycera tesseiata
Hemipodus roseus

Family: Goniadidae
Gi yci nde nordrnanni
Goniada littorea
Goniada norvegica
Goniada tert?s
Goniadeila gracilis
Pro goniada regularis

Family: Eunicidae
Eunice antennata
Eunice indica
Eunice kinbergi
Eunice siciliensis
Eunice vittata
Eunice webs ten
Eunice Sp. A
Lysidice ninetta coilanis
Lysidice ninetta ninetta
Marphysa san guinea
Nema tonerci s uni corni S

Family: Onuphidae
Diopatra cuprea cuprea
Diopatra cuprea spirobranchus
Diopatra n. dubia
Epi diopa tra papiiiosa
Leptoecia Sp. A
Onuphis conchyl ega
Onuphis eremita
Onuphi s holobranchia ta
Onuphis magna
On uphi s mi crocepha la
Onuphis nebulosa
Onuphis paiiiduia
Onuphis Sp. A
Paraonuphis antarctica
Rhamphobranchi urn atianticum

Family: Lysaretidae
Lysarete brasiiiensis

Family: Lumbrineridae
Lzimbrinenis aberrans
Luznbnineris albidentata
Lumbrinenis bassi
Lumbnineri s coccinea
Lurnbninenis cruzensis
Lumbninenis erecta
Lumbninenis impa tiens
Lumbrinenis infiata
Lumbninenis latreilli
Lumbninenis paradoxa
Lumbrineris parvipeda ta
Lumbrineris tenuis
Lurnbnineris tetra ura
Lumbrineris Sp. A
Ninoe nignipes



Family: Arahellidae
Arabella iricolor
Arabella mutans
Arabeilici Sp. A
Drilonereis filum
Drilonereis longa
Drilonereis magna
JVotocirrus Sp. A

Family: Dorvilleidae
Dorvillea caeca
Dorvillea neglecta
Dorvillea rubrovittata
Dorvillea rudoiphi
Dorvillea sociabilis
Ophryotrocha puerilis
ProtcxlorviJ lea kefers Leini

Family: Spionidae
Aonides mayaguezensis
Apoprionosplo dayi
Apoprionospio pygmaea
Dispio uncinata
Laonice cirrata
Malacoceros vanderhorsti
Mi crospi o p1 gmen ta ta
Minusplo cirri f era
Minuspio japonica
Minuspio longibranchiata
Nerine agilis
Nerinides tridentata
Paraprionospio pinna ta
Polydora ciliata
Polydora ligni
Polydora webs ten
Polydora Sp. A
Polydorella Sp. A
Pnionospio cirrobranchia ta
Pnionospio cnista ta
Pnionospio heterobranchia ta
Pnionospio s teens trupi
Pygosplo elegans
Rhynchospio infla tus
Scolecolepides vinidis
Scolelepis squarnata
Scolelepis texana
Splo pettiboneae
Spiophanes bornbyx
Spiophanes berkel eyorurn
Spi cphanes WI gi eyi

Family: Magelonidae
Magelona n. pacifica
Magelona pot tibonoac
Magelona p01 ydenta La
Maqelona Sp. B
Magelona Sp. C

Family: Poecilochaetidae
Poecilochaetus johnsoni
Poecilochactus serpens

Family: Chaetoptericlae
Mesochaetopterus n. capensis
Phyllochaetojrerus Sp. A
Spiochaetopterus oculatus

Family: Cirratulidae
Caulleniella killariensis
Chaetozone gayheadia
Chaetozone setosa
Cirratul us hedgpethi
Dodecaca eria concharun?
Tharyx annulosus
Tharyx rn-ri nioni
Tharyx setigcra

Family: Cossuridae
Cossura delta
Cossura Sp. A

Family: Orbiniidae
Haploscoloplos foliosus
Haploscoloplos fragilis
Haploscoloplos robostus
Orbinia americana
Phylo felix
Scoloplos capensis
Scoloplos rubra
Schroederella panliani

Family: Paraoni dae
Aedicira bclgicae
Anicidea fauveli
Aricidea .fra gills
Aricidea jeffreysii
Aricidea suecica
Aricidea tayloni
Anicidea wassi
Cirrophoris bra nchia tus
Cirriphorus lyniforrnis
Paraonis gracilis
Paraonides lyra



Family: Opheliidae
Aminotrypane Sp. A
Armandia agilis
Armandia maculata
Ophelina cylindricauda ta
Ophelina Sp. A
Poiyophthalmus transi ucens
Travisia forbesii
Travisia Sp. A

Family: calibregmidae
Asclerochei-lus Sp. A
Hyboscolex ion giseta
Paraschierocheilus Sp. A
Sca1ibreqni inflaturn
Sca1ibregm Sp. A
Scierocheilus oculatus
Sclerocheiius Sp. A

Family: Capitellidae
Capitella capitata
Capiteilid Sp. A
Leiocapi tella glabra
Leiochrides pallidior
Mediornastus cal.iforniensis
Notornastus arnericanus
Notornastus hemipodus
Notornastus latericeus

Family: Maldanidae
Asychis carolinae
Asychis elongata
Asychis Sp. A
Axiothella mucosa
Clymenella torquata
Euclyrnene delinea ta
Euclyrnene 1 umbricoides
Euclyrnene oerstedii
Euclyrnene Sp. B
Macroclymene zonalis
Praxillella elongata
Praxillu.ra ornata
Praxillura Sp. A

Family: Oweniidae
Myriochele biocula turn
Owenia fusiformis

Family: Flabelligeridae
Dipiocirrus capensi S

Pherusa ehiersi
Pherusa inflata

Family: Pectinariidae
Cistenidcs gouidii
Lagis Sp. A
Pectinaria koreni koreni

Family: A.mpharetidae

]inage auricula
Zirnpharete acutifrons
Ampharete americana
Ampharete parvidentata
Ampharetid Sp. A
Arnphicteis gunneri
Amphicteis Sp. A
Isolda pulcheila
Melinna maculata
Samytheiia eliasoni

Family: Terebellidae
Arnaeana accraensis
Ainaeana trilobata
Loimia viridis
Loimia Sp. A
Pista brevibranchiata
Pista cristata
Pista rnacroiobata
Pista palrnata
Pista quadrilobata
Polycirrus caroliensis
Polycirrus n. exirnius
Telothelepus Sp. A
Thelepus setosus

Family: Trichobranchidae
Terebellides stroemi
Trichobranchus glacialis

Family: Sabellidae
Chone duneri
Desdemona Sp. A
Euchone incolor
Fabricia n. atlantica
Hypsicornus elegans
Hypsicomus Sp. A
Jasrnineira bilobata
Jasmineira caudata
Megalomma bioculaturn
Megalomma lobiferurn
Megalomma quadriocula turn
Potarnilla reniformis
Potarnilia spa thiferus
Sabella me1anostigim
Sabella rnicrophthalrna

Family: Questidae Family: Eabellariidae

Questa caudicirra Lygdamis Sp. A
Sabeilaria vulg'aris vuigaris



Family: Serpulidae
Ficopomatus n. rnacrodon
Hydroides bandaensis
Ilydroi des cruci gera
Hydroicles elegans
Hydroides protulicola
l4etavcrrnilia Sp. A
Neoverirdli a capensi s
Poma toceros arnericanus
Pornatoieios caerulescens
Protula tubularia
Pseudovermilia occi den tails
Serpula verroicularis
Vermiliopsis annulata



APPETIDIX B

RECOMI4EJJDATIONS FOR FURTHEB STUDY

Particular attention should be given to seasonal changes in polychaete

populations in future studies. The most critical sample period, September,

has been missed in the 1976-77 program. As a result, only tentative comparisons

between the 1975-76 and 1976-77 studies can be drawn.

Polychaete taxonomy must be better-defined. It is apparent that many new

species have been identified from the MAFLA area. It is imperative that good

scientific descriptions of these forms be encouraged immediately. Future

reference to a provisionally-named species will have no meaning to critical

reviewers.

Attainment of a catalog of all species identified, and their status, should

be a major goal of future programs. Verified species names should be distin-

guished from provisional names or temporary labels. As species nomenclature

is refined, the catalog should be updated, and corresponding changes made in

the data base file.



APPENDIX C

PROBLEMS ENCOUNTERED

Most problems encountered during the 1975-76 program can be listed as

follows:

Rough-sorting funds were inadequate for both Transects V and VI

(funds were budgeted only for Transect VI);

Additional time and money was needed for travel to the Smithsonian

Institution. The time we spent there last year proved invaluable in

accomplishing accurate identifications of species. However, more time

was needed but not available, due to limitations of funds.

Many more species than expected were found in the samples, slowing

our progress substantially. Undescribed forms in particular accounted

for much lost time.
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APPENDIX D

PUBLICATIONS AND WORKS IN PROGRESS

Published papers:

Vittor, B.A. (In Press) Abundance and diversity of polychaetous
annelids on the Alabama-Mississippi near Continental Shelf.
Proceedings, Florida Academy of Science.

Papers in progress:

Vittor, B.A., G. Gaston, P. Johnson and J. Uelelaoker. Abundance and
distribution of polychaetes in the northeastern Gulf of Mexico.

Vittor, B.A., G. Gaston, P. Johnson and J. Uebeiacker. Checklist of
polychaetous annelids from the MAFLA program.
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Carbonate Sediment Constituents
by

Harold R. Wanless and Jeffrey Dravis

INTRODUCTION

During the past two years, the surface sediment from the 108 box

coring stations taken on the continental shelf of the eastern Gulf of

Mexico have been analyzed by the authors for carbonate and biogeneous con-

stituent composition. The goals of this study were to analyze the sedimentary

constituents in a manner and a detail that would permit a) utilization of

sedimentary attributes to help interpret the biological and physical pro-

cesses influencing and controlling the benthic habitat and substrate dynamics

and b) characterization of the critical substrate attributes most responsive

to the biological communities and bottom physical processes.

Previous research provides a general framework of the carbonate sedi-

ment environments of the MAFLA shelf. Ludwick (l961) mapped general surface

sediment facies between the Mississippi River Delta and Cape San Blas. This

provides little information on carbonate sediment constituents, but recognizes

a long carbonate-rich deep reef (sandy) and inter-reef (muds and sands) facies

towards the shelf margin south of the Mississippi-Alabama zone (Figure 1.

To the vest of DeSoto Canyon, he terms the equivalent depth zone as western

Florida lime mud facies, in which are dispersed pinnacle and other positive

zones considered to be reefal. He concluded that the western Florida lime

mud fades was of broader seaward extent than the Mississippi-Alabama reef

and inter-reef fades and was muddier, had smaller median grain size and

contained significantly less terrigeneous material.

Ludwick defines two sand facies on the northeastern shelf section.

Mississippi-Alabama sand fades occurs in 12-80 m of water to the west of
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DeSoto Canyon, and the Cape San Bias sand fades occurs from nearshore to

the 50 to 100 m contour. Both facies contain from 10-90% shell debris of

coarse sand to granule sizes. Average carbonate content of the western

sand is seven percent; of the eastern is ten percent.

Ludwick defines a broad crescent-shaped transitional zone between the

Cape Sari Bias sand facies and the western Florida lime mud fades. This is,

as shown by this study, a most complex zone of carbonate-rich sediments,

which is in part equivalent to the coralline algae and oolitic zones of

Gould and Steward (1956) to the southeast.

Gould and Stewart (1956) classified the western Florida shelf sediments

in terms of dominant constituent composition. They recognized six general

zones lying roughly parallel to the coastline. These are, from landward

to seaward: shelly quartz sand, quartzose shell sand, shell sand, algal

sand, oolite sand, and foraminiferal sand and silt (Figure 2). They describe

the algal sand as comprising lithothaminoid clumps, which in many places form

"a continuous blanket over the bottom" (ibid, p. 9) and in several areas cap

rocky mounds or pinnacles rising over ten meters above the bottom. They noted

that in water deeper than 60 m only dead, weathered coralline algae was recovered.

The oolitic zone, in which ooids make up over 50% of the sediment, is

a broad zone in the south between 80 and 110 m in depth. North of 27°30' the

oolitic zone narrows to a few kilometers in width. It is not mapped north

of 28°30'.

Back (1912) provides considerably more detail as to the character of

carbonate sedimentation in the vicinity of the Florida Middle Ground and



indicates the complexity of distribution of carbonate sediment-producing

organisms and resultant sediments.
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METHODS

Sieved sediment samples from 19714 box coring stations (#1-65), 1975

box coring stations (#2lO126)45) and eight 1975 dive stations (#0147-A-140 to

251-A-l)vere received from Dr. L. Doyle for carbonate fraction description

Total 108

Each sample had been separated by dry sieving into the following six

size fractions: >2000 urn, 2000-1000 pm, 1000-500 pm, 500-250 pm, 250-125 pm,

and 125-62 pm. The less than 62 pin fraction was retained at Dr. Doyle's

laboratory. Weight per cent determinations of the sample fractions were

provided by Dr. Doyle for use in calculations of carbonate constituent results.

Loose Grain Analysis

For each size fraction of each sample, the following descriptions and

analyses were made by examination under binocular microscope:

General color of sediment in each size fraction;

General characterization of sediment type (dominant constituents)

in each size fraction;

and constituent composition analysis.

Source Sample Sequence

Samples received

Excluding

are

51

as follows:

Number of Samples

19714 box core

1975 box core

1975 dive

1A-65A

2101-21145

01t7-A-140

062-A-i
0614-B-i

1146-B-15

1147-B-il

151-A-i
2147-B-i

251-A-i

32, 143, 149,

514, 58, 59

2210, 23114,

2315

58

142

8



3) Description of the major carbonate grain types in each size

fraction including:

surface texture (fresh, worn, corroded, encrusted, dull,

frosted, pitted, smooth, shiny);

degree of fragmentation (whole, chipped, fragmented);

presence of sediment infilling of grains;

color of grains if at variance with general color of sediment

(blackened, tan, brown);

consistency of unidentified and non-skeletal grains (friable,

lithified);

probable grain type classification of majority of unidentifiable

grains (based on size, shape, color and surface texture relations

with identifiable grains in that fraction);

general description of non-carbonate portions of each size

fraction.

it) Grain count of constituent types in each size fraction. Where sufficient

number of grains were present, at least 300 carbonate grains were

identified. Where less than 300 carbonate grains were present, the

total number of grains were identified. Concurrent count of non-

carbonate grains was made.

The following skeletal grain types were differentiated:

Mollusc

Benthic Foraminifera

Pelagic Foraininifera

Halimeda

Echinoderm
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Ostracod

Sponge Spicule (including opalline silica)

Alcyonarians

Bryozoan

Coralline Algae

k) Coral

i) Thbes

The following non-skeletal and other grain types were differentiated:

Pellets ('whole, ovoid, friable aggregate grains of very

probable fecal origin);

Intraclasts (rounded to angular, irregular, friable aggregates

of finer carbonate and non-carbonate particles);

Carbonate Rock Fragments (well-lithified carbonate grain

aggregates);

Blackened Carbonate Grains (unidentifiable skeletal or

non-skeletal carbonate grains with blackish color).

Classified under the heading "unidentifiable carbonate" grains are those

skeletal and non-skeletal grains that could not be given certain classification

as to origin in loose grain analysis.

Other possible types (ooids, pteropods, diatoms, and radiolarians)

were not observed in loose grain analysis.

Calculations from loose grain counts are explained in Figure 3 using

sample 2123 as an example. Data are presented in Appendices I and II.

Thin Section Analysis

A number of samples contained over 2O grains that had to be classified

as "unidentifiable carbonate" in loose grain analysis. Petrographic thin
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sections were first made of representative size fraction(s) from these

samples and analyzed under petrographic microscope to assess the origin of

these grains. The 500-250 pm fraction was generally used as representative.

Grains were first impregnated in polyester resin under vacuum which was then

cut into chips and thin sections. Before covering, a part of each thin

section was stained with clayton yellow to differentiate high magnesian

calcite (stains red) from other calcium carbonate.

Because of the valuable information being derived from these thin

sections, thin sections are now being prepared of representative or critical

size fractions from all sample stations. These will be reported on at a

later time.

Coarse Fraction Analysis

The bags of sediment passed on to this laboratory from the benthic

biology program contained all the non-living material retained on a 500 pm

Nytex screen from the box core sample. As the regular constituent composition

analysis generally contained too few grains (<300) in the greater than 1000 pin

fractions, the 1000-2000, 2000_I000 and greater than 4000 fractions of these

large samples were analyzed for loose grain constituent composition. Results

are presented in Appendix III. As these samples are from different sample

depths and commonly from different box cores than the regular analyses, no

attempt has been made to integrate the two data. It does, however, provide

a critical and statistically significant guide to substrate characterization.
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RESULTS

The results of loose grain constituent composition analysis are

presented in four aspects.

The upper part of the tables in Appendix I characterizes the

carbonate sand and describes the constituent attributes for each

-size fraction.

The lower part of the tables in Appendix I documents for each size

fraction (a) number of grain counts, (b) the percentage of carbonate

and non-carbonate grains, (c) the percentage that each constituent

type is of the total carbonate. Appendix III documents this for

the coarse fraction analysis.

Appendix II is a tabulation of the percent abundance of a carbonate

sand constituent with resDect to (a) the carbonate sand fraction,

(b) the sand fraction, and Cc) the total sample. It should be noted

that the calculations leading to those tabulated necessitated com-

bining volume present (grain counts) and weight percent abundance

of size fraction) data. The data is nevertheless highly significant

guide to overall abundance of analyzed constituents.

I. The series of eleven maps (Figures 14_i1)displays the distribution of

the overall abundance of the most important carbonate constituents

(with respect to the carbonate sand fraction). In areas of close

sample spacing, the complexity of the shelf is well documented. The

authors have thus used great caution in correlating across unsampled

areas. In a few cases, the selected contoar boundaries correlated so

well with maps by Ludwick (1962), Gould and Stewart (1956), Back (1912)



or the synthesis map of Ginsburg and James (l971) that correlations

were considered possible. In other cases, correlations were possible

because of the preliminary maps of substrate prepared by the geo-

physical group. These maps, while accurately relating areas of

high and low constituent composition abundance, should be considered

preliminary. The authors hope that an interchange of mapped data

from other investigators will become available shortly so that we

each can blend towards an interdisciplinary broad-based agreement

on the distribution of interrelated mappable attributes.

Non-skeletal grain types show a less predictable size distribution. There

are commonly less unidentified grains in the finer sand fractions. This is

a sharp contrast to the trends of shallow water carbonate sediments in south-

east Florida and the Bahamas. The abundance of unidentifiable grains in the

coarser fractions appears to reflect more intense rock-boring organism activity

into coarser sand grains.

The maps documenting distribution of the carbonate sediment attributes

(see Appendix No. Ix) summarize most accurately variations between samples and

areas. From these maps, three important features stand out:

In the size fractions greater than 500 pm, there is large variation

in grain type abundance between samples that reflect variations in

substrate (rock vs. sediment), local abundance of skeletal producing

organisms, local fecal pellet production or local intraclast formation.

Grouping of these attributes commonly cut sharply across bathymetric

contours.

In the size fractions less than 500 pm, variations between samples



coinutonly either decrease or display groupings that trend more

parallel to the bathymetric contours. These distributions indicate

that bottom wave and current energy has been important in re-

distributing the more transport-prone finer sediment fractions.

3) Weathering characteristics of a grain type display a quite

different distribution pattern than the abundance of the associated

attribute (see maps of Mollusc and Mollusc Weathering in 2000-1000 pm

size fraction, Appendix Ix).

AREA I

Carbonate constituents comprise nearly 100% of the coarser than 250 pm

sand fractions in Area I (samples 55a to 65a). Terrigeneous material in-

creases in the finer fractions so that the 125 to 62 pm fraction is reduced

to 60-80% carbonate.

Sample 55a, from well seaward of the other sample sites, is unique from

this area in having: (a) a large percentage of less than 62 pm sized grains,

(b) an abundance of fecal pellet grains (over 30% in the 500-250 and 250-125

pm fractions), and (c) an abundance of pelagic foraminifera.

Other samples are dominated by molluscs and benthic foraminifera.

Other skeletal grains display a wide variation and show few persistent trends

from sample to sample and in different size fractions

Samples from Area I contain several grain attributes that provide a

striking contrast with samples from Area II. Most striking is the weathering
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of coarse skeletal grains. In Area I, for example, coarse inollusc grains

are predominantly fresh (unworn), fresh and angularly fragmented, or fresh

and physically worn in contrast with the biocorroded and encrusted nature

of grains from Area II. Bryozoa, coralline algae, and alcyonarian spicules

are in general less abundant in Area I; benthic foraminifera and intraclasts

are more abundant in Area I. The percent of the carbonate sand fraction that

is greater than 250 pm increases from Area I to Area II (except for samples

62a and 55a).

AREA II

Carbonate sands from Area II are dominated by molluscs, and the coarser

skeletal fractions are characterized by moderate to intense biocorrosion and

encrustation. Thirty to 97% of the carbonate sand fraction is coarser than

250 pin (except for sample 52a from the southeastern part of the area with

17%). Terrigeneous constituents are more abundant in the less than 250 pm

fractions. They constitute less than 15% of these finer size fractions in the

southern part of Area II (samples 11a, 145a, 17a, 18a, 52a) and from 20-50%

in the northern part.

Coarse skeletal grains vary widely in abundance reflecting marked

variations in substrate and skeletal producing benthic communities. Samples

from the Middle Ground proper (li2a, 1t6a, 17a, 18a) contain an abundance of

bryozoan, echinoderm plate, alcyonarian spicules or sponge spicules and are

low in blackened carbonate grains. Certain of these grain types are also

abundant in adjacent areas, but blackened carbonate grains increase. Benthic

and pelagic foraminifera display wide variation. Although this area is

characterized in the literature (Ginsburg and James, 1971t) as having sediment



characterized by coralline algae, such fragments are only a very minor grain

constituent throughout the area.

AREA III

The most helpful way to understand the marked variations in sedimentary

attributes within Area III is to thumb through the maps of sediment attribute

distribut-ion in Appendix IX. Four important trends stand out:

The abundance of carbonate constituents within each sand size

fraction increases to the west. In the coarser fractions the zones

trend across bathymetric contours. In finer sand fractions, zones

skew and begin to reflect bathymetric contours.

Groupings of coarse carbonate constituents trend transverse to

bathymetric contours. Snecific grouping shifts somewhat from

attribute to attribute. Five stations repeatedly stand out as

differing from others, samples 23-25 and 27 trending across the

central part of Area III and the easternmost sample 1la are

characterized by having a small percentage of the carbonate sand

fraction greater than 250 pin, having an abundance of mollusc, (fresh

and angularly fragmented), echinoid and pellet grains, and a paucity

of bryozoan, coralline algae, and blackened carbonate grains.

Stations 25a and 27a, sitting in a slight bathymetric re-entrant,

are rich in pelagic foraxninifera. Stations 3a-38a are characterized

by an abundance of coralline algae grains.

Groupings bf attributes shift markedly in finer sand fractions to

essentially parallel bathymetric contours. This is especially

apparent in percent carbonate, mollusc, henthic foraminifera, and

echinoderm.



)
Ostracods display a somewhat different distribution pattern,

being present towards the west and absent towards the east.
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DISCUSSION

The general characteristics of bottom sediments put forth in the l97I

final report remain valid. Rather than reiterating them, the brief text of'

this report is included in Appendix IV along with maps of mollusc and echinoid

distribution from the l974 study. This discussion will focus on the general

trends revealed from mapping the overall abundance of constituents

(Figures l_114).

The mapped distribution of constituents on the eastern Gulf of Mexico

Shelf generally reflects the maps of Gould and Stewart (1956), the results

of Back (1972), and the synthesis map of Ginsburg and James (l97I). There

are a number of important quantitative differences.

Gould and Stewart (1956) define a broad, elongate zone in which

coralline algae is the predominant constituent. This generally

correlates both with the >1% coralline algae abundance zone and

with the >20% unidentifiable carbonate zone. Thin sections confirm

that most of the unidentifiable carbonate is coralline algae in

samples with significant identifiable coralline algae. Yet these

samples can only contain 20-30% coralline algae at most and are in

nearly all cases dominated by molluscan remains. Two possibilities

may cause this discrepancy: a) these samples are biased against an

adequate reflection of abundance of the >4OOO pm fraction (which is

dominantly coralline algae) or b) the sampling and recovery methods

of Gould and Stewart cause bias towards the coarser for their samples.

Gould and Stewart define a broad zone of oolitic sand seaward of the

coralline algae zone along the southern portion of the eastern Gulf

shelf, narrowing north of' 27°30' and terminating in the vicinity of'

28°30' north. Although ovoid grains were recognized in loose grain



143_

analysis from samples 2105 and 2533, they were classified as

unidentifiable because of moderate surficial biological corrosion.

Thin section examination of these samples verified that ooid are

an important to dominant constituent in these samples. Most are only

a thin oolitic coating on carbonate or non-carbonate nucleus.

Sample 2105 is from just seaward of the mapped distribution of

oolite suggested by Gould and Stewart. Sample 2533 which is from

29°3' is well north and west of the previously suggested occurrence

of oolitic sands.

Earlier maps suggest an important boundary between carbonate dominated

midshelf (to the south) and non-carbonate dominated mid-shelf (to northwest)

occurs between Transects III and IV of the 1975 box coring study. Carbonate

abundance data of Doyle and this study support this boundary. Associated

with this is a sharp change in the abundance of certain carbonate constituents.

Especially notable is the benthic foraininifera, increasing dramatically land-

ward along Transect III, but nearly absent from Transect IV just to the north.

Benthic foraminifera are so abundant in the shelf zone represented by Stations

2317 and 2318 that this would fall into the category of a molluscan-foraminiferal

sediment (such as that defined for Florida Bay by Ginsburg and James (1971).

The densely sampled shelf area just west of Cape San Bias (Destin Dome area)

contains a carbonate constituent distribution that reflects the complexity

of the middle to outer shelf. In this area there is a low bathymetric ridge

protruding across the shelf and separating two zones of fine sediment

accumulation. A scan of the mapped attributes show an abundance of mollusc,

pelagic foraminifera, echinoid, ostracod, sponge spicules, and alcyonarian

spicule grains in a broad shelf indentation in the vicinity of 29°)5' N and
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86°30' W. Just to the east is a narrow zone of abunìdant benthic forarninifera,

coralline algae, bryozoan, blackened carbonate and unidentifiable carbonate

(mostly coralline algae). The mapped distribution of each of these firm

bottom constituents varies somewhat producing a somewhat broader composite

zone than is apparent from examining individual maps. Coralline algae abund-

ance on this promontory is the highest observed. As constituent composition

distribution cuts across bathymetric contours and does not correlate with

previous sediment maps, no attempt has been made to correlate beyond sampling

area.

Samples to the west of DeSoto Canyon occur along a rather narrow band

from the shelf margin to near the Chandileur Islands. Contouring of this

complex area has considered Ludwick's facies and grain-size distribution,

bathymetric contours and MAFLA geophysical data. The reef and inner-reef

facies of Ludwick contains no significant coralline algae but rather an abund-

ance of bryozoan, benthic foraminifera, and unidentifiable grains. Landward

the complex alternations of bathyrnetry and substrate cause variations in con-

stituent abundance. Benthic foraminifera, echinoid, blackened carbonate and

unidentifiable carbonate increase markedly on the inner third of the shelf here.

Echinoids in the inner shelf here are very delicate, porous spines, a marked

contrast to most other areas.



_145_.

BIBLIOGRAPHY

Back, R. M., 1972. Recent depositional environments of the Florida
Middle Ground (MS thesis). Florida State University, 221k p.

Ginsburg, R. N., and N. P. James, 19714. Holocene carbonate sediments
of continental shelves, pp 137-156 in Burk, C. A., and C. L. Drake

(Eds.), The Geology of Continental Margins. Springer-Verlag,

New York, 1009 p.

Gould, H. R., and R. H. Stewart, 1956. Continental terrace sediments

in the northeastern Gulf of Mexico. Soc. Econ. Paleontologists

and Mineralogists, Spec. Pubi. 3:2-19.

Ludwick, J. C., 19614. Sediments in Northeastern Gulf of Mexico, pp
2014-238 in Miller, R. D. (Ed.), Papers in Marine Geology, Shepard
Comm. Vol. The Macmillan Co., New York, 531 p.



146

Molluscan Lithotope Assemblages of MAFLA Shelf

by

Harold R. Wanless, John Park, and Brenda Bohike

INTRODUCTION

The molluscan lithotope (shell death assemblage) contains both an inte-

grated record of benthic community character and dynamics (through species

assemblages) and basic information about the dominant substrate processes

(through superimposed weathering characteristics). The analysis of the

molluscan lithotope is considered a vital complement to the benthic station

analysis and monitering program for three reasons.

First, the species assemblage of unweathered shells provides a broad

data base that can be used to interpret the observed character of and changes

in the molluscan biotope. It should provide preliminary insight into the

presence and extent of temporal or spatial variation in the benthic molluscan

community.

Second, the analysis of the weathering characteristics of the molluscan

lithotope provide basic information on the substrate processes (stable substrate=

unworn shells; feeding disruption of substance=angularly fragmented shells;

mobile sand substrateworn or polished shells, non-depositional substrate=

biocorroded and encrusted shells; and substrate winnowing=worn and biocorroded

shells).

Third, an integrated analysis of death assemblage and weathering

characteristics provides information of community sequence, source of carbonate

particles (relic vs. modern), particle, transport, and influence of substrate

process on community dynamics.

It was with these interests that the molluscan lithotope analysis was

undertaken. Analysis was restricted to the >4OOO jim fraction in an effort
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to analyze the least mobile portion of the sediments. This report is

only an initial glimpse at the value that will come out of this immense

amount of significant data.



METhODS

When the non-living material retained on a 500 pm mesh Nitex screen

was received at the laboratory, each sample was usually transferred to

separate containers. In one instance in which this procedure was not

followed, sample 2528 was destroyed, caused by the disintegration of the

cloth bag containing it.

Th" samples were wet sieved through sieves of 1000, 2000 and 1000 pm,

dried in an oven, and each fraction weighed and stored in plastic freezer

bags.

The molluscan death assemblage in the greater than 4000 pm fraction

was analyzed in detail. Usually all of the material was analyzed. However,

with some large samples, a sub-sample was analyzed. Identifications were

based on Abbott, l971: American Seashells, 2nd edition, aided by Warmke

and Abbott (1962), Parker (1960), and some supplemental material. A reference

collection was made representing each species encountered. 10.2 x 12.7 cm

poloroid photomacrographs of selected species also aided the sorting and

identification. Identifications of the specimens in the reference collection

were confirmed, or in a few cases, corrected by Dr. Donald Moore and Mr. Jack

Meeder.

Whole valves, half to whole valves, quarter to half valves and less than

quarter valves were counted separately. The latter three of these categories

were multiplied by factors of 1/2, i/It and 1/8, respectively, which yielded

their equivalent valve in whole valves. These were then summed and entered

on the data sheets as "fragments". "Whole" valves were entered separately,

and the "whole" valves and "fragment" valves were also summed to give the

total number of equivalent whole valves in the sample (Appendix V, VI).
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Within each of the four categories listed above, the "worn" and

"unworn" valves and fragments were separated and within each of these two

categories, the material was further divided into categories of "plain",

"encrusted", or "bored". Shells classified as "unworn" had no, or very

little, surface weathering. Those listed as "worn" showed weather corrosion,

including the loss of the gloss characteristic of many species. "Encrusted"

shells were those with any obvious macroscopic encrusting organisms on

their surfaces. Shells with holes characteristic of the sponge Clione spp

were listed as "bored".

Evaluation of Methods

The procedure of sorting the sample into whole, half to whole, quarter

to half, and eighth to quarter valves, etc., worked quite well. It yielded

far more data than counting only whole valves, and was far more accurate than

counting all the whole valves and fragments together. Obviously there is an

inherent bias in favor of species larger than about 20 mm, since fragments

smaller than 118 valve could be retained on the 14000 pm screen. On the other

hand, there is a bias against species smaller than about 10 mm, since 1/8

valve fragments could pass through the screen. Therefore, whole valve size

most accurately sampled was about 15 mm. However, the equivalent whole valve

size was rarely greater than 20 mm, and the 1/8 valve fragments of shells

smaller than 10 mis would not be recognizable to species in most cases. There-

fore, the b000 pm mesh screen was considered a good compromise for this

method with these samples. 3000 pm could iossihly have been a better choice.

Sorting shells into weathering categories proved to be difficult, since

it involved a value judgment, and the various species have different weathering
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characteristics. It is suggested that future attempts use three weathering

categories: "fresh", "dull", and "worn"; "fresh" meaning those which show no

weathering at all and "worn" meaning any which are worn or corroded. "Dull"

would then 'be used for those shells which have lost little, if any, material

to weathering processes, but which have lost their gloss, are discolored,

or are otherwise altered from their "fresh" appearance.

Separation of shells into "plain", "bored", or "encrusted" was straight-

forward. It would have 'been helpful if differentiation had 'been made 'between

living or fresh encrustations and dead-worn encrustations. There s often a

sharp demarcation in a sample between these two categories.
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RESULTS

Table 1 shows the occurrence of bivalves death assemblages with re-

spect to station depth. Bivalve species are arbitrarially grouped as "very

wide range", "wide-range shallow-centered", "wide-range moderate-depth-

centered", "wide-range deep-centered", "narrow-range shallow-centered",

"narrow-range moderate-depth-centered", and "narrow-range deep-centered".

Species iithin these groups are arranged according to the actual distribution

exhibited by the death assemblage, from wide to narrow, rather than the ex-

pected range of the living bivalves. The stations are arranged by increasing

depth, beginning at the left. This table is very valuable in presenting an

overall view of the distribution of the bivalves, and also as an aid in

guiding further studies. For example, variations in weathering character-

istics and processes should be investigated among the species showing very

wide ranges. In many cases, these might be expected to reflect limited areas

of production and subsequent transport, or perhaps areas of contemporary

production and others of relic accumulations. In many cases there are both

recent and relic accumulations in the same sample showirg different weather-

ing characteristics. These may reflect slow cyclic depositional/erosional

cycles or sea level changes or perhaps they might record the effects of

hurricanes or other events. As another example, it might be expected that

those species which show a wide, but discontinuous distribution by depth, might

be reflecting variations in substrate or bottom process. These species may be

useful indicators of the respective variables they reflect. Those species

showing a very narrow range might be good indicators of both specific environ-

mental parameters and depth.

Table II shows the occurrence of bivalves in the death assemblages of

the stations by bottom type. The bivalve species are arranged according to



their known bottom type distributions from the literature (Abbott 19711.,

Parker 1960, Stanley 1972). The order is somewhat arbitrary, from gravel

to fine mud, with a separate category for attached or boring species.

Stations are arranged according to their graphic means from the cumulative

size distribution curve, ordered from coarse to fine (data provided by L.

Doyle). Therefore, if the species .knom from the literature to be found

only in gravel were indeed found only in gravel in this study and those

known from mud were found in mud, etc., one would expect the observations

on the table to be grouped around a line from the upper left-hand corner

proceeding diagonally to the lower right-hand corner. In many cases, e.g.,

Astarte nana, Limopsis sp., Callista eucymata, Chione intapurpea, the

species do show this pattern. In many others, the observations are tightly

clustered around a different mean particle size than expected. This may

simply mean that the substrate preferences of the species are not adequately

known in the literature. However, many of the deviations from the expected

distribution, especially the wide disperse distributions may be expected to

reflect transport and/or both contemporary and relic populations. Especially

those species exhibiting vague distributional patterns by depth in Table 1

and by substrate in Table II are prime suspects as indicators of transport

and/or relic and modern populations.
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TABLE I

Occurrence of Bivalve Death Assemblage

with Respect to Range and Depth

(4 pages)



* 'Sha how' ,'mderite", and "deep' are arbitrary
divisions, used only tor convenience

Stations 2101 to 2645 ordered by increasing depth
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x x x

x x xx

x x

x

x xxxxxxxxxxxxXXXXXx>:X
x x x xx

x x x x
x x xx

xx x x

x x

x x

x x x x

x x x x
x

x x xx

x x
x xx

x x x
xx

x x

x xx x
x x

x x
x

x x x
xxxx

x x

x x xx
x

x x

X X X X
xx x
x x x x

X X

Plicatula gibbosa
Atrina spp
Ventricolaria rugattha
Abraecu31is

x x xx
x x

x
XXXXX

x
x
x

x xx
x x x

xx xxxx

x

xx

x x
x x x

xx
x x x

xx

x x

x

x x x
x

x
x

x x x

x x x
xx

x x x
x

x x
x

x
x

x x
xxxX

Tellir.a spp

Ancia sip1ex
Dosina elegans
Tellina aequistriata

x x
x x

x xx
xx

x x x x x xx

xx x x xx
x x x

xx x

x x

x

x x x x
x x

x x x

x

x xx
x x

x

x x

x x

x

x x

x

x xx
x

x x x

x

x

x

Nacroa11ista maculata
Gouldiacerina
Solecurtus cuingianus
Nuculana acuta

x x

xxxx
xx x x x xx xx x x x x x x

xxxxxx xxxxxxxxx
x x x x xx x

x x x x x x

x

x x

x xxxxx
x

x

x x x x

xxx
x

x
x

x x
x x x x

Nuculana crenulata
Ciione cancellata
Pitar sirpsoni
:cdio1us spp

x x xx
x x
x

x

xx x x x x x x x x

x x x x x xx x x x x x
x

x

x x

x x x x x
x xx x

x
x x x

x x

x

X

x

x x x x

Tellina linecta
Corbula dietziana
Porcrnya granitlata

Chione pyaea

x xx

x x

xx x x x x xx xx x x x x x

x x x x x x x x

x

x x xx x x x x

x xx
x

x x

x

x

x
x x

x x

x x

x x x
X

x

x x
X

Laericardiu:spp
Pandora arenosa
>acca tenta
Plectcdcn granulatus

xxx xxxxxxxxxxxxxXxxXXXX
x x xx x x x x x x x

x x x xx x x x x
x x x x

x xx

x x

xxx xx

x
x x x

x

x
xx

x x

Lucina radians
C1ycyerus spp
Cyciocardia armilla
Scele bellastriata

x x x

x x

x x x x

x x x x x x x x xx

x

x x x x x x x x x x

x

x x

x

x

x xx

x x

x x x x

x x x

xx
x x

x x

Telitha squar'.Lfera
Divaricella quadrisulcata
Trachycardiucl spp

x xx
xx

x x x x xx x x x

xx x x x xx x x x x x x x

xxxx xx x x x x

x x

x
x



e Panne - Sa1iew Centered:

Wi R'e - Deep Centered:

:crdi;-' er3.2Dii

N.rrc: nce - Sh Centered:

Wide Rnre - derate Depth Centered:

1 20\21 37\22 17 8/9 10/40 15/41 3/29 11/32 33/44 5/45 6/1 36

19 2 7 18 38 23 39 24 116 14 5 42 28 30 1 4 43 26 34 35 {27 12

xx x x1xXxx
x xxx xx

x x
x , x

x

x

xx
x

x

x

x x
x x x x

x x

x x x

x
x x

x

x
x

x

x
Parvilucina blanda
Lucir.a nassula
Arcinella cornuta
Chone rtcnrpea

x x
x

x

x

xx
x

x

xx

x

x x
x

x

x x
x
x

rarsenre1a sp
Linga arriatus
acreca1lista ninbosa

x

x

x
x

x

xx

x
x

x

x x x x

Lin'.a pnsylvanica
X

Perizl'.'rza listen X x x

hicne sp
rca zebra
ericardia media

Dj1ccrta nucleifois

x

x

x x x x - xx x x

x x

x x

x

x x x X )( XX

x
x

X X

x

x

X

x

X XX X X X

x x

E'cr s te I L sp c Losa

Caric-iya glypta
Lira pellucida

verrillianauculanc x

x

x

x

x

x

x

x x

x

x

x

x x

x x
x

x

x

(Iatraiis?)
Glans dc:iueSLS
Pter.eruS p:rpInna
Diplcdcnta puctata

x x

x x

x

x

x

x

x x

x x
ix

x

:.3toica crient3lls
ia ctinta I

Cyclirella tenuiS

x
x

X X X

x x

:::; :
x

Li 1eire



1 20\21 37\22 17 8/9 10/40 15/41 3/29 11/32 33/44 5/45 6/13 36

19 21 7 18) 38 23 39 24 jL6 14 25 42 28 30 t31 4 43 26 35 7 12

Narrow Range - Shallow Centered (Continued):

p

x:acca sp
Diplodorita ap

Jouanneda quillingi
Lira S

Narrow Ra!'.2e Moderate Centered:

Narrow Range - Deep Centered:

Brb3tia ter.era
'ucu1a proxina
Cuspidaria obesa
Carditiera floridana

'C

x

x

x

x

'C

x

x

x

Z11itia cristata
ncrnalocardia aeberiarta

Ensis rinor
Se'e1e purparascens

x x

,( x

x. x

Lucina pectirtata
Artodontia alba
Martesia sp
erceQriz sp

x

x
x

Arca so
Barbatia dorainguensis

Ptria sp
Strieilli carruria

x

x

x

Tagelus divisus
Ano.dara notabilis
Raeta undul3ta

x

Linopsis spp
C.rdioya costella
Lingo 1euccya
Thvasira grartulosa

x

x x
'C

x

x x xx
'C

x
x

x x x x x
'C

x

Cordioya striata
Yoldia so1enoids
Neocardiu tincturn

C Ilista ucvta
x x x

x x

x

x

x
x

x

Hiatella azani
Rupellaria sp

x

x



1 20\21 37\22 17 8/9 10/40 15/41 3/29 11/32 33/44 5/45 6/13 36

19 2 7 181 38 23 39 24 14 25 42 [23 30 4 26 34 35 [27 12

Narrc' Rne - Dee Ctntered (Cortiued):

L1a suburicula
Solecurtus sarctcrarthe
Acropsis asi

X

x

Piurcerus ori11a
Luci'ca pectiuta
Vtr'"di fisheriana
:.cuna sc.lidifacta

X

x

x

ucuie..2 crpentcri
Lucc EiIiCSa
Nuculoio ceensis
Tr:2sirz f1c::us

X

x
x

:Cul2O eniisulcata
x
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TABLE II

Occurrence of Bivalve Death Assemblage

with Respect to Bottom Type

(3 pages)



Grain stEe unknown
Coarae-9 Fifle

29 34 30 31 33 28 45 11 46 43 25 18 4 22 23 40 5 32 3 26 24 2 6 20 42 19 16 41 7 39 21 1 17 27 12 37 9 39 35 36 8 13 10 16 15

Cravei - Coarse Sand Centered

Ciicn app x x x x x x x x x x x xx x x x x x x xx X x x x

Pandora arenoa x x x x x x x x x x x x x

Asarte noa x x x X X X X X X X

t-pni5 app x x V. X X x c X X X x

Xcic1us sp x x x

Tchardiun p x x x x x x x x x x x

Sand Car.tercd

.-c,-cardta nedia x x x

nota1t x

Cai1sta euc-na x x x

Crra eridana x x

x x x x x x x x

C'tCC P:ea x x x c x x x x x c x x x x

Cycc:da a--i11a x x V V V V V X

1cta sp x

p1ccnta nceifor- x
x x

1vatce11a c'adri x x x x x x xx a x x x x x x x

a Ic at a

sna eiegans x x x x x V V V X V V x X V x x

61a.s dc,.n;eenStS
Gyc;.-ers x x x x x x x x x a x x a a x V V

Gc.dia cerira a a x x x x x x a )c x x a x V V V x x x a x x a x x V

sy1V3niCa x x V X V

'CC3 an3 a V V X V X X V a V a x

:-rc:11Ls:a -acuata x a a a a a x a a x x a a a x a a x a x

ccca[st nirboca a a

per.osa V

N''r. cner1. x

pei;1.pa :tateri a V V V

Pita: aipsri x a a x x a a x a x x x x a x a a x a a a a x V

P:c-crs rp1ana a a a a V

Se-a' 'n1s::Lata a x v x a a a a x a a a a a a a

a

nuc a a x a a a ' a a a a a

Sci:ts X

-n r

S:rig..iia carnari! a

:Plltr2 son V X a a V V X



Sand Centered (CotLnued)

Te11in acutstriata x x x c x X X X X X X x x
Te11.a cistata x x
Te11tha1ineat x x x x x x x x xx x x xx x xx x xx x x x
Tellina sqtiifera x x x x x x x x x
Thyistra f1eusa x
Thyasra granulosa x x
Trasere11a pp x x x x x x x X x x X x
'en:ricoiaria ruittan X X X X X X X X X X x

Abraaaçuas xx xxx xx x xx X XXX Xxx xx xx xxx XXX
Choe cac11ata X X X X X X X X X X X X X X X X X X X x x x
Dp1odonta puncrata x x x x

rconaria sp x o
ulthia (1teratLs?) x x x x x

Nucu1r.a acuta x x x X x x X X X X X X x x x
Pectin x X X K X X X X X X XX X X X XX X XXX X X X X XX X X X X X X x X XX X X x

Sar.dy ud Centered

Anadara baughrant x x x x x x x x x x x x x x x x x x x x x x x x x
Anoontia alba X
Anc'.a1ocaria auber- x x

iana
A1rin1 spp X X X X X X X X X X X K X x x X
Eucrassatella spectoaa X X X X x x X
Lacvtcardiurspp x x x x x x X XX X X XX X X XX X X X X XX X X X X XX x
Linga a-iantus x x X X x x X x
Linga euc'ya x x x
Lucjr.a radians x x x x x x x X

Lucir.c'.a filosa x
PC Ct n3 U

Nucula gensia x
Nucu.a crCnutata x X X X X x x
Nucula proXina X X X

Nuculana so1itfacta x
Nucuiana vCrrilliana X X X X x
P1.tdun rant13tus X X X X X x xFutui ar ha x
Pr'yu r.n1a X x x
Vurtciu tishriana x
Enst.srinut x x

Maccsij sp x
Nerncardtun peramabtie K X x X X X X x x

29 34 30 31 33 28 45 11 44 43 25 18 4 22 23 40 5 32 3 26 24 2 6 20 42 19 16 41 7 3 21 1 17 27 12 37 9 38 35 36 8 13 10 16 15



29 34 30 31 332845 11 444325 18422 2340 5 32 32624 2620.2 19 1641 7 39 21 1 17 27 12 37 9 38 35 368 13 1014 15

Ud Ce'.teed

Cardto-ya costella x x x

Carte-'ya g1yp x x x x x x

C.ic-.sa striata x X

CcrSjla ctziana x x x x x x x x x x x x x x x x

Cc5uio'.re5sta x x x x x x xx x x xx x xx ,( x x xx x x XX X x xx x x x x

Csra obsa x x

Cycr.cL1 touts x x

L:r.ss1a x x x x x x xx x XX X x x x

L:ina pcinata x

j tr.uLsu1cate X

a.i1uc1 b3,da x x x X x x

?:ta 1:3 x

:Js .ss x

Yoia scides

Ataced or Borig

Acja sjr-plex x x x x x x x x x x x c x x x x x x x x x x x x

Aca sp x

.'rc zebra x x x c x

Ar1 cruta x c x c c x x x x

Acr75is i"S. X

rta densts x

ar5aia trer x

C.-a eta x x x x x x x x x x x x x x x x x x x x

Mite11a x

-eia ''ngt X

Li s? x

'.-z 1c;<i x

cti'a x

x x x x

:1 s:bariculata X

x

?i'c.aa p x

P1i jSosa c x x x x x x x x x x x x x x x x x x x X

ris x

x

1Thri sp x



-

DISCUSSION

The molluscan lithotope analysis and data assimilation program took much

f the contract period to complete. This was partly because of late arrival of

any samples and partly because of our decision to analyze both samples provided

.n most cases. With the data well in order, we hope to make time in the coming

ionths to do some of the following:

Compare species distribution with other textural parameters;

Defi.e assemblages and assemblage sequences;

Correlate species_weathering assemblages with substrate attributes;

Compare lithotope with biotope (after filtering out non-relatable

species); and

Map critical species-weathering assemblages.
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APPENDIX I

Carbonate and Skeletal Constituent Composition



09

MOLLUSC--yeliowish gray, dull, mostly lightly worn fragments, one
is bored, X-CARB.--duil, worn fragment.

Y[LLC4ISH hRA TO GREENISH GRAY, SHELLY CARBONATE SAND: MOLLUSC--
mOstly dull, slightlj worn fragments, some with small borings; one
dull, whole, slightly worn valve, IIITRA--greenish gray, moderately-
incurated agreatvs, X-CARB.--dall, worn, bored fragments.

VERY LIGHT GRAY, SHELLS CARBONATE SAND: MOLLUSC--fresh, angular
fryerts ar.d dull, slithtly eor frarjrents, come bored; sonic
relatively fresh, whale snail shells, ECHINOID--dall , slightly worn
2ltv frugents, INTRA--cjreerish gray, nmcderately_indurated aggregates,
X-CASD.--dull, worn, fragments, soise bored, QUARTZ--clear to slightly
translucent, subarmOular, some quartz-blackened carbonate aggregates,

CI) SIEVE SIZE DISTRIBUTION DATA (Wt%) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

VERY LIGHT GRAY TO GREENISH GRAY, QUARTZITIC, SHELLY CARBONATE SAND:
MOLLUSC--mostly dull, worn fragments, some slightly bored; fewer
fresh, angular fraqments, B. FORAM--fresh and whole,and whole,
but worn; some chipped; some blackened, ECHINOID--fresh to alightly
worn plate fragments, INTRA--greenish gray, friable aggregates,
X-CARB.--duli , worn fragments, QUARTZ--clear to slightly translucent,
mostly angular to subangular.

GREENISH GRAY, QUARTZITIC, FORAMINIFERAL CARBONATE SAND: MCLLUSC--
nostly dull, worn fragments, B. FORAM--fresh and whole; whole but
worn many fragmented,INTRA--greenish gray, friaie aggregates,
X-CARB, --dali , worn fragments, QUARTZ--mostly clear, angular to
subarigul ar.

GREENISH GRAY, CARBONATE QUARTZ SAND: MOLLUSC--dull, worn fragments,
B, FORAM--fresh eHd whole, INTRA--greenish gray, friable aggregatea,
B. CARII.--mostly worn, frosted fragments, X-CARB.--dull, worn
frgoents, QUARTZ--clear to slightly translucent, mostly angular
to subangular.

(2) PERCENT OF TOTAL CARBONATE

'9

r.)

a,,I',

<62q

80.d
I - -

20.0
- - - f , ' , , , , ,

5

,- - , -,
5 100

',,f

0

1'

0.11

30.0 10.9 10.9 20 20 100 0

83.2 0,7 4.9 2,9 2.6 1.3 152 2 1514 98,7 1.3 0.09

L.1 35.1 2.1 3.9 3.6 3.9 0.6 6. 0.3 331 59 390 S4.9 15.1 0.09

7,.° 58,1 9,L 6.3 1.3 1,3 15,3 308 125 1433 71.1 28.9 0.67

12.9 6.1 0,3 53,9 12,3 0.3 0.3 13.' 3587148 1106 32.L 67.l.Q4

l72 12.02 0.23 45.50 lO,6E 0.91 0.23 tr 0.23 12.92 tr 1174 934 2108 55.7 44.3

4000-2000

2000-000

0 000- 500
I-.
C) 500-250

U-

w
250-125

N
C,)

125-62.5

%>62.5

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: it DEPTft 42 LATITUDE: 295500

LONGITUDE:sp 41 30
WHOLE SAMPLE DESCRIPTION:



0I
010
c'4

00

4000- 2000

2000-1000

1000- 500

500 -250

250-125

125-62.5

%>62.5

PINKISH CRAY, JLLUSCAN SAND: MOLLUSC--wors, shiny, whole valves
and fragments; dull, slightly worn and encrusted, whole valves and
fragments; some valves are drilled.

P:NKsk GRAY, SHELL? CARBONATE SANO: NCU USC--fresh, angular
fragrents; worn, shiny fragronts; and dull, slightly worn and
encrusted fragments, some blackened, ECHINDID--dull , slightly worn
plate fragrents, COkALG.--dulI, worn, bored fragments, WORM TUBE--
frsh fragments, INTRA--rnoderately indurated aggregates, X-CARB.--
fronted, acre to srcothd, fragmcnts.

Pl':SH GRAY TO YELLOWISH GRAY, UARTZITJC, SHELL? CARBONATE SAND:
'CLLUSC--rcStiy worn, shiny fragants and dull, slightly worn
fragments B. FORAM--dull, whole, slightly worn, ECHINOID--slightly
worn plate fragments, INTRA--moderately indurated aggregates, X-CARB.--
mostly dull, worn fragments, QUARTZ--clear to translucent, mostly
subroanded.

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

YELLOWISH GRAY TO GREENISH GRAY, QUARTZITIC, SHELL?, FOR.AMINIFERAL
CARBONATE SAND: MOLLUSC--mostly dull, worn, frosted fragments,
B. FORA1I--mostly fresh and whole; also whole, dull, srn, often
chipped, ECHINOID--fresh, and dull and worn, plate and spine fragments,
FNTRA--friable aggregates, QUARTZ--clear to slightly translucent,
mostly subangular to subrounded.

GREENISH GRAY, QUARTZITIC, SNELLY, FORAMINIFERAL CARBONATE SAND:
MOLLUSC--worn, frosted fragments and fewer fresh, angular fragments,
B. FORAM--fresh and whole, and whole, slightly worn and chipped;
some fragments, ECHINOID--fresh to slightly worn, plate and spine
fragments, INTRA--friable aggregates, X-CARB.--mostly worn, frosted
fragments, QUARTZ--clear to slightly translucent, angular to
subrounded.

GREENISH GRAY, FORAMINIFERAL, SHELL?, CARBONATE QUARTZ SAND:
MDLLUSC--mostly worn, frosted fragments, B. FORAM--rnostly fresh and
whole, ECHINOID--fresh to slightly worn, plate and spine fragments,
INTRA--friable aggregates, X-CARB.--worn, frosted fragments,
QUARTZ--clear to slightly translucent, mostly angular to subangular.

<6244

ac 31 31100 0 5.80

89.7 2,6 1,7 1,7 1.7 26 116 116103 0 1.23

81.9 2.1 5.1 0.7 8,5 1.0 0,7 293 25 318 92.1 7,9 0.42

33.3 45,7 1,1 0.8 0,3 8,3 0,5 4,0 372 146 518 71.8 23,2 0.61

13.5 70.9 2.3 3.1 0,9 8.3 4,0 351 13 364 96,4 3.6 1.45

26,723.8 0.6 12,2 3.8 6.3 0.3 26.3 319 349 66847,852.2 10.64

62.05 16.85 0.49 4.94 1.31 3.69 tr 0.14 lO.lC 0.21 1482 533 2015 73.5 26.5 9.83

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: BA DEPTH: 78 LATITUDE: ?q c 3n

LONGITUDE :88 33 30

WHOLE SAMPLE DESCRIPTION:

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED 8? L. DOYLE (2) PERCENT OF TOTAL CARBONATE

00
I0

00



LLUSC--pinkish gray; two whole valves, slightly worn and shiny;
ore slightly worn, ohiny fragment; one dull, slightly worn, whole
valve; one dull, worn,slightly bored fragment.

VERY LIGHT GRAY TO GREEG:sk GRAY, SHELLY,ECHINOIDAL CARBONATE SAND:
YOLLUSO--dull , slNt1y worn fragments and fewer, slightly worn,
shiny fragments, B. FURAM--dull, worn, slightly blackened,
ECi1IiOID--fresh, to slightly worn, plate fragments.

PGYISH GPA TO GEENISH GR,tY, QLARTL:TIc,sHELLY, ECRINOIDAL
C.CTE CAVO: MGLLUSC--dll , worn, frocted frOgments, some
SigHty bored; Tower slightly wcrn, shiny fragments, B. FORAM--
mostly whole, fresB te slightly worn. ECHINOID--fresh to slightly
worn, plete fragments, QUARTZ--clear to slightly translucent, mostly
SubrcunOed.

4000-2000

20001000

000- 500

500-250

250- 25

25'62.5

%>62.5

SIEVE SIZE DISTRIBUTION DATA (Wi%) PROVIDED BY L. DOYLE

GRAIN TYPES(%)2

GREENISH GRAY, QUARTZITIC, ECKINOIDAL, FORAMINIFERAL CARBONATE SAUD:
MOLLUSC--worn, frosted fragments, B. FORAM--mostly whole, fresh and
worn, P. FORAM--mostly fresh and whole, ECHINOID--fresh to slightly
worn, plate and spine fragments, QUARTZ--clear to slightly
translucent, mostly subangular to subrounded.

LIGHT OLIVE GRAY, QUARTZITIC, FCRAMINIFERAL CARBONATE SAND: MOLLUSC--
worn, frosted fragments, B. FORAM--whole and fresh, nd worn
fragments; some agglutinated forms, ECHINOID--mostly fresh spine and
plate fragments, INTRA--greenish gray, friable aggregates, QUARTZ--
clear to slightly translucent, mostly angular to subroundd.

LIGHT OLIVE GRAY, SHELLY, CAREONATE QUARTZ SAND: MOLLUEC--mostly
worn, frosted fragments; some fresh, angular fragments, B. FORM--
mostly whole, fresh to worn, ECHINOID--mostly fresh plate and spine
fragments, INTIRA-.-greenish gray, friable aggregates, X-CARB.--
mostly worn, frosted fragnier.ts, QUARTZ--clear to Slightly translucent,
mostly vary angular to subangular.

o-y 4'.'.

(2) PERCENT OF TOTAL CARBONATE

F')

<62 ..q

5 5100 0 0.13

1.7 50.0 60 60100 0 0.24

I 6.7 0,6 0,8 53,3 0.6 360 22 332 9,2 5,8 3.27

LJ 53. 2.0 25,0 1,2 0.3 0,3 3i 113 57 75.3 2.7 1.29

.0 66,7 3,L 2,'i 0,6 1LI,7 1,8 6. 327 72 39 82,0 18.0 4.58

ql418,8 1.3 18.5 3.6 2.9 0.6 0.6 0,3 12.0 309 569 8783526.8l4.32

35.619.14
2N.31 38.92 2.6 10.01 1.93 11.45 0.29 1.06 0.19 8.09 tr 1405 776 2181 64.4

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: 3A

DEPTH: 96' LATITUDE: 29 53 30

LONGITUDE:88 3000
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS

00

00



250-125

125-62.5

%>62.5

SIEVE SZE DISTRIBUTION DATA (WI.','.) PROVIDED BY L. DOYLE

4CLLUSC--white, dull, worn, slightly bored fragment. ECHINOID--
slightly worn, plate fragment.

4i-iITE TO LIGHT OLIVE GRAY, SHELLY ECHINOIDAL CARBONATE SAND: MOLLUSC--
mestly shiny, slightly worn, whole valves, and fragments; one frosted,
worn, slightly bored, blackened fragment, ECHINOID--fresh to slightly
worn, plate fragments.

GRAIN TYPES (%)
2

LIGHT OLIVE GRAY, ECHINOIDAL, FORAMINIFER.AL CARBONATE SAND: MOLLUSC--
mostly dull, worn, frosted fragments, B. FORAM--fresh and whole, and
whole, but worn and often chipped, ECHINOID--mostly fresh plate and
spine fragments, QUARTZ--clear to slightly translucent, mostly
angular to subroundd.

LIGHT OLIVE GRAY, QUARTZITIC, ECHINOIDAL, FORANINIFERAL CARBONATE
SAND: MOLLUSC--mostly dull, worn, frosted fragments, B. FORAYI--
mostly whole, fresh and worn; some are chipped, ECHINOJO--fresh
plate and spine fragments, INTRA--greenish gray, friable aggregates,
QUARTZ--clear to slightly translucent, mostly angular to subangular.

GRULNISH GRAY. SMELLY, FORAYIINIFERAL. CARBONATE QUARTZ SAND: MOLLUSC--
mostly dull, frosted, worn fragments, B. FOSkM--mostly whole, fresh
to slightly worn, ECI-IINOID--fresh plate and spine fragments, INTRA--
greenish gray, friable aggregates, X-CARB.--worn, frosted fragments,
QUARTZ--clear to slightly translucent, mostly angular to subangular.

(2) PERCENT OF TOTAL CARBONATE

y /

<6244

50,0 50.0 2 2 00 3 0.02

17.9 32.1 28 28100 0 0.07

26.5 7.9 2.5 1.1 50.3 0.5 1.1 jgg 1 190 99.5 0.5 0.09

14,02,0 2.6 0.3 0929.0 0.9 0.3 3143 15 36395.9 14.1 0.23

5.1473.1 1.3 1.0 1,0 16,0 2,2 312 51 363 36.0 114.0 1.30

18.2 21.2 1.2 31,6 7.8 11.3 0,3 8.14 335 567 902 37,1 62.9 10.56

15.32 32.97 1.44 23.OG 5.77 14.95 tr tr 6.49 1214 634 1648 oS.7 34.3 7.4l

4000-2000

2000-1000
Ct)
2:0 1000-500
H0 500-250

VEPY LI GAY TO LIGHT OLI 'E GRAY, SHELLY, ECHINOIDAL CARBONATE
0 SAVD; MOLLUUG--rrostly dull, slightly worn, frosted and/or slightly
0 oored frugnents; feuer fresh, angular fragments, B. FORAM--mostly
It) whie, bt dull ano slightl3 acm, ECHINOID--fresh to slightly worn,

plate arid spine fragments, INTRA--olive gray, moderately indurated0 aggregates, QUARTZ--slightly translucent, subangular.0

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: 4A

DEPTH: 9°' LATITUDE:. 294800
LONGITUDE:Rs 31 30

WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS



CARBONATE AND E

WHITE TO LIGHT OLIVE GRAY, IOLLUSCAN ECHINOIDAL PLATE SAND: MOLLUSC--
dull, s1icntly worn fragments, ECHINOID--dull, slightly worn, plate
frag-erts.

Z %>62.5

P:Nr: GR,Y TO LIGhT OLIVE GRAY, ECHINOIDAL, hOLLUSCAN SAND:
lOLLUGC--stlny, slightly worn fragments and dull, worn fragments,
so:e sligetly bored; fewer fresh, angular fragments, ECHINOD--
freLh to slightly worn, plate fragments, X-CARB.--dull, worn,
bored fragment.

GRAIN TYPES(%)

PINKISH GRAY TO GREENISH GRAY, QUARTZITIC, SMELLY, FORAHINIFERAL
CARBONATE SAND: MOLLUSC--mostly dull, slightly worn fragments; some
fresh, angular fragments, B. FORAM--isostly fresh and wtole,and whole,
but worn and often chipped, P. FORAYI--mostly whole, fresh to slightly
dull, ECHINOID--mostly fresh plate and spine fragments, OSTRACODS--
fresh to slightly worn, whole valves, INTRA--greenisn gray, friable
aggregates, QUARTZ--clear to translucent, mostly angular to subangular

GREENISH GRAY, QUARIZITIC, FORAMINIFERAL CARBONATE SAND: MOLLUSC--
mostly worn, frosted fragments, B. FORAM--mostly whole, and whole,
but worm and often chipped, ECHINOID--inostly fresh plate and spine
fragments, INTRA--olive gray, friable aggregates, OSTRACOD--
relatively fresh, whole valves and fragments, QUARTZ--clear to
translucent, mostly angular to subangular.

LIGHT OLIVE GRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSC--wrn,
frosted fragments and fewer relatively fresh, angular fragments.
B. FORAM--inostly whole, fresh and worn, ECHINOID--mostly fresh plate
and spine fragments, INTRA--olive gray, friable aggregates,
X-CARB.--worn, frosted fragments, QUARTZ--clear to slightly trans-
lucent, mostly very angular to subangular.

<62 .q

21,LI 78.6 1 1 100 0 0.11

50.8 1.5 L17,7 65 65100 0 0.34

51ii q, 0.8 0.3 112,0 0,3 0.8 362 6 36S 9s,1 1.6 0.34

13.1 50.7 6.2 2.0 0.6 17,6 0.3 2,5 2.8 353 31 381191.9 8.1 0.72

9,661,3 2.5 2.8 12,7 3.11 7,7 323 38 36189,510.5

39.919,5 1,0 22,1 2,6 5.5 0.6 8,8 308 550 85835,9611,11934

14,54'33.B4 l.G 13.47 1.44 11.31 tr 1.28 0.32 tr 748 l42 5sç m

(J,z0
C-)

4000-2000

2000-1000

1000-500

500-250

w
250-125

125-62.5

SIEVE SIZE DISTRISUT1ON DATA (WT. %) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

SAMPLE:, DEPTH: 102' LATITUDE: 29 55 30

LONGITUDE: 88 25 00
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS

?IN.iISri OiAY TO LIGHT OLIVE CRAY, EC,IINOiDAL, MCLLUSCAN CAR3ONATE
GANG: HOLLUEC--dull, sligotly worn fragments, some slightly bored;

C Lous reiatvely freub, angular f'agnients, B. FORAM--mostly whole,
dull and slightly worn, EC}iINOiD--f'sh to slightly worn, plate and
spine fragments, BRYOZOA--dull, slightly worn fragments, QUARTZ--

0 clear to translucent, angular to subangular.0

00

0'0



00

4000- 2000

YELLONSh DRAY, ECHINOICAL, MOLLUSCAN SAND: MOLLVSC--mostly shiny,
slightly worn, whole or slightly chipped valves; some dull, slightly
worn valves, one drilledsome relatively fresh fragments; ECHINOID--
dull, very slightly worn, plate fragments.

YELLC4ISH GRAY, SHELL? CARECt,ATE SAND: MOLLUSC--shiny, slightly
sore whln and fragrrntod valvu; fewer dull, slightly worn fragments;
sore dull, worn blackened fragsests; some encrusted fragments,
ECHINOID--dull, slightly 'acre, plate fragments, INTRA--light olive
gray, sisghtly-incaratea aggrejntes.

YELLQ.I1EH GY..Y TO MEDIUM LIGHT GRAY, QUARTZITIC. SHELL? CARBONATE
SAND: YTLLUC--fresh to slightly worn fragments; dull, worn, often
bored fragments; and fewer wornbldckened fragments, B. FORAM--

fragmented,
INTRA--friable
angular to rounded.

GRAIN TYPES(%)

LIGHT OLIVE GRAY, QUARTZITIC, SHELL? CARBONATE SAND: MOLLUSC--
fresh angular fragments, and dull, slightly worn fragments, sonc
slightly bored; some blackened, B. FORAM--nrnstly whole, fresh to
worn, ECHINOID--fresh to slightly worn, plate and spine fragments,
INTRA--very friable aggregates, QUARTZ--clear to slightly translucent,
mostly angular to subrorrded.

GREENISH GRAY, FORAMINIFERALSHELLY, CARBONATE QUARTZ SAND: lNDLLUSC--
mostly fresh, angular fragments and dull , slightly worn fragments,
B. FORAM--mostly whole, fresh to worn, ECHINGID--fresh to slightly
worn, plate and spine fragments, INTRA--olive gray, friable aggregates,
X-CARB.--dull, worn fragments, QUARTZ--clear to slightly translucent,
mostly angular to subangular.

GREENISH GRAY, SHELL?, CARBONATE QUARTZ SAND: MOLLUSC--mcstly dull,
slightly worn fragments, B. FORAM--:nostly whole, fresh to Slightly
worn, ECHINOID--relatively fresh plate and spine fragments, INTRA--
olive gray, friable aggregates, X-CARB.--dull, worn fragments,
QUARTZ--clear to slightly translucent, mostly angular to subangular.

,, , 4*

<62q

- - - I -

13.6 22 22100 '0 1.40

07.3 9,9 2,8 71 71 100 0 1.03

23,3 2,2 7.1 0.6 5.7 0.8 350 16 370 95.7 0.3 o.c

50.0 15.5 0.2 1. 1.0 0.9 0.3 1,1 19.2 0.3 369 208 577 60.0 36.0 38

33.5 37.7 2,3 5.5 1.9 11.0 1.6 0,3 6.2 308 390 698 00.1 S.9

50.0 10.0 1.3 13.2 3,2 11,9 0.3 0,3 1,9 310 670 98031.568.5 37.5.1

50.02 20.22 1.37 7.93 2.20 10.76 0.04 0.78 0.24 6.36 0.08 1434 1288 2722 52.7 47.3

C,,z0

2000-1000

1000-500
I-0
a:

500-250

w
250-125

C,.)
125-62.5

% > 62.5

Lt) fresh and whole, and shole, bu dull, worn, often

0
ECHINOIfi--fresh to slightly .aorn plate fragner.ts,
sgregatet, QUARTZ--clear to slightly translucent,

C

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: DEPTH:gy LATITUDE: "95830

LONGITUDE:s .1 no

WHOLE SAMPLE DESCRPTION:
SiZE FRACTION DESCRIPTIONS

000
)0

000

00

f')
0



o PINKI3H GRAY TO MEDIUM DARK GRAY, MOLLUSCAN SAND; MOLLUSC--shiny,
O fresh, whole and slightly broken valves; some dull, slightly worn,

9 whole t3 slightly broken valves; two dull, worn, corroded, blackened
fragcr.ts.

0
0

PINKISH GRAY TO MEDIUM DARK GRAY, SHELLY CARBONATE SAND: MOLLUSC--
fresh, angular, shiny fragments; dull, slightly worn fragments: and
oull, worn, bored and/or blackened fragments, ECHIN0ID--rlatively
fress, slightly wurn plate fragments,

PIHYISH ORAY TO MEDIUM GRAY, QUARTZITIC, SMELLY CARBONATE SAND:
MOLLUSO--fresh, shiny, angular fragments and dull, worn fragments,
many blackened, ECHINOID--fresh to slightly worn, plate fragments,
3. EGRAM--mostly whole, fresh to slightly worn, QUARTZ--mostly
slightly trasslucsr.t, subanglar.

9/ <,0/ 7/' 7

GRAIN TYPES(%)2

LIGHT OLIVE GRAY, QUARTZITIC, SHELLY CARBONATE SAND: MOLLUSC--
fresh, angular fragments and dull, worn fragments, some blackened,
B. FORAM--mostly whole, fresh to worn, P. FORAM--fresh and whole,
ECHINOID--mostly fresh, plate and spine fragments, QUARTZ--clear
to slightly translucent, mostly subargular to subrounded.

LIGHT OLIVE GRAY, QUARTZITIC, SHELLY CARBONATE SAND: MOLLUSC--
mostly dull, worn fragments; some fresh, angular fragments, B. FORAM--
mostly whole, fresh to worn, ECHINOID--fresh plate arid spire frag-
ments, INTRA--olive gray. frlble aggregates, OSTRACOD--fresh and
worn, whole and fragments; some are articulated, QUARTZ--clear to
slightly translucent, mostly angular to subasgular.

LIGHT OLIVE GRAY, SMELLY, CARBONATE QUARTZ SAND: MOLLUSC--mostly
worn, frosted fragments, B. FORAM--mostly whole fresh to worn,
ECHINOID--fresh plate and spine fragments, INTRA--olive gray to
black, friable aggregates, X-CARB.--worn, frosted fragments.
QUARTZ--clear to sligntly translucent, mostly angular to subangular.

.-/
0/ ''/\O /Q\O/.ç,.ç7 /.*.

<62 A4

100 13 13 100 0 o.ss

95.8 '4,2 72 72 100 0 0.71

36.2 '4.Ll 0.3 0.3 8.5 0,3 317 12 329 96.5 3.7 0.99

2.2 21.1 5.1 '4.1 1,9 1'4.7 1.3 9.3 0,3 313 125 '438 71.5 23.5 2.52

'48,121.0 1.5 '4.8 1.2 1'4.'4 3.6 5.'4 333 253 586 36.8 '43,217.69

'43.9 19.0 1.2 10.0 3,3 13.0 0.3 0.6 0.3 8.'4 331 8'47 1173 28.1 71.9 4s.03

49.2718.50 1.45 6.89 2.18 13.03 0.14 1.67 0.15 6.68 0.04 1379 1237 2616 52.7 47.3 29.l

4000-2000

2000 -1000
C,)

1000-500
I-

00 -250

L 250-125

125 -62.5

SIEVE SIZE DISTRIBUTION DATA (Wt%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION,
SAMPLE: 7A DEPTH: LATITUDEI 29 56 00

LONGITUDE:ss 1500

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

(7'
0

0
0
Id,

0
0
0

N
(7'

N



C,)z
C)
I-0
U..

UJ
N4
(I)

00

4000-2000

2000 -000

1000-500

500-250

250-125

125-62.5

%>62.5

MGLLUSC--mustiy dill, worn fragments, many blackened: one slightly
worn, shiny, whole valve, EChINOID--du1l, yellowish gray, plate
fragments.

YELLOIS CRAY TO YED IUR CARU CRAY, SiELLY CARbONATE SAND: MOLLUSC--
tlj dull, wurr frrts, mny ii ackc'red fcwur chi rii , Si ghtly

worn fragunts, B. FORAY--dull, worn, blackened fragment, ECHINOID--
dull, sluistly worn, plate fragments, BRYOZCA--dull, slightly worn,
infilled fragments.

YELLOISh CRAf TO EUY UARK CRAY, QUARTZITIC, SHELLY CARBONATE
SAD:YULLUSC--ostly dull, worn, fragments, often frosted end/or
blackened; feer fresh, aogular fragments, ECRINOID--fresh and dull
plate frag-erits, NTRA--friable eggeytes, QUARTZ--clear to
slightly translucent, mostly suoangular to subrounded.

Vc7' <5u ,

GRAIN TYPES(%)

GREENISH GRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSC--mestly dull,
worn fragments, some blackened, B. FORAHI--inostly whole, fresh and
worn, ECHINOID--fresh, and dull, slightly worn, plate and spine
fragments, INTRA--olive gray, friable aggregates, QUARTZ--clear to
slightly translucent, mostly subangular to subrounded.

LIGHT OLIVE GRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSC--ost1y
worn, frosted fraçments, B. FORAN--mostiy w51 e, fi-esh and worn,
ECHINOIU--mostly fresh plate and spine fragments, INTRA--friable
aggregates, QUARTZ--clear to slightly translucent, mostly angular
to subangular.

GREENISH GRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSC--mostly worn
frosted fragments, B. FORAM--mostly whole, fresh and worn,
ECHINOID--nostly fresh plate and spine fragments, INTRA--friable
aggregates, QUARTZ--clear to slightly translucent, mostly angular
to subangular.

<62 A(

62.5 37.5 8 8100 0 O.6l

86.5 2.7 5. 5. 37 37100 0 0.54

87,7 0.5 0.5 0,3 9.5 1,2 0.3 399 126 525 76,0 2.0 1.38

80.9 ,9 0,3 2.3 2,3 7.2 0.3 0.3 1.5 36 1201 5Lg72,q 77.6 6.50

'.3.817. 1.9 6.0 14,7 19.6 0.6 0,6 5.14 3172071233813.386,759.25

146816.6 0.9 15.0 7.6 8.3 14,8 31142567288110,9 89.1 21.56

54.00 13.32 1.30 6.19 4.17 15.84 0,07 0.43 0 36 0,?? 4 10 tr 1421 5965 7304 19 ' SO S 10 0

s:EVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAM P L E: DEPTH: 78' LATITUDE: 30 01 30

LONGITUDE:SB i 00

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS



CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION,
SAMPLE:_ DEPTH: 102' LATITUDE 29 53 30

LONGITUDE: 88 1230

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

000
c'J

0'0

4000-2000

2000-1000
U)

1000-500

500 -250

Li.. 250-125

125-62.5

% > 62.5

PINKSH GRAY TO MEDIUM DARK GRAY, SHELLY CARBONATE SAND: MOLLUSC--
mostly dull, worn fragments, some blackened and/or bored; one is
drilled; ore is, encrus,ted, ECHINOID--dall, plate fragment.

YELLOWISH GRAY TO MEDIUM DARK GRAY, SMELLY CARBONATE SAND: MOLLUSC--
mostly dull, worn fragments, often bored and/or blackened;some
fresh, shiny, angular fragments, ECHINOD--dull slightly worn framents,
ii--olive gray, friable aggregates, BRYOZOA--dull, worn infi1ld
fragment

YELL3WISM GRAY TO MEDIUM DAMK GRAY, SMELLY CARBONATE SAND: MOLLUSC--

GRAIN TYPES(%)

LIGHT OLIVE GRAY, SMELLY, CARBONATE QUARTZ SAND: LLUSC--mostly
dull to frosted, worn fragments, many blackened; fewer fresh, angular
fragments, 6. FORAM--mostly whole, fresh and worn, ECHINOID--fresh
to worn, plate and spine fragments, INTRA--olive gray, friable
aggregates, QUARTZ--clear to slightly translucent, mostly subangular
to subrounded.

LIGHT OLIVE GRAY, SMELLY, CARBONATE QUARTZ SAND; MOLLUSE--mostly
worn, frosted fragments, B. FORAM--mostly whole, fresH and worn,
ECHIROID--niostly fresh plate and spine fragments, INTRA--friable
aggregates, QUARTZ--clear to slightly tranalucent. mOstly very
angular to angular.

LIGHT OLIVE GRAY, SMELLY, CARBONATE QUARTZ SAND: MOLLUSC--mestly
worn, frosted fragments, B. FCRAM--rnostly whole, fresh ano worn,
ECHINOID--mostly fresh plate and spine fragments, INTER--friable
aqqregates, X-CARB.--worn, frosted fragments, QUARTZ--clear to
slightly translucent, luostly angular to subangular.

-/
<62 .q

5,3 19 19100 0 2.09

2.3 0,5 0.9 1.Q 213 213100 0 2.35

5.2 .0 0,3 0.5 0,3 5.9 1.1 1.9 0,3 372 0 381 97,6 2. 3.65

72,2 9.0 0.3 .7 3,8 .7 0.6 0.6 3,8 0,3 316 95 S11 39,0 61,0 13.75

33,1 24.7 3.5 6.8 5.2 15.6 0,3 0.6 9.1 308 791 1099 28,0 72,0 39.31

36.2 13.2 2.3 13,7 5912.2 0.3 1.3 9,9 30 121L1 1518 20,0 80.0 26.08

56.46 13.5 1.85 6.71 4.03 10.07 0.20 0.34 0.03 0.23 0.17 6.03 0.27 1537 2509 4046 38.0 62.0 2.24

00
0

w:ustly wore, dull to frosted, fragments, nosy blackened; some are
bore fewer fres.i, angular fragments, a: FORAM--mostly whole and
worn, ECHINOID--fresh to slightly worn plate fragments, INTRA--
olive gray, friable aggregates, QUARTZ--clear to slightly translucent,

0 otly subangular.0

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE
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4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

ELLQiSH GRAY, SHELLY CARBONATE SAND: MOLLUNC--mostly dull, worn
fragmns, some bored and/or encrusted; one valve has a worn beak,
ECHINOID--duli, slightly worn plate fragments, BRYOZOA--dull, light1y
worn fragments.

iELLOiSH CPA'?, SHELL? c ONATE SD: HOLLUSC--mostly dull , iorn

sore bored and/ar backensd ECHINOID--dul 1 , slightly

worn, plate fragments. BRYCZOA--dull, worn, infilled fragments.

'IELLO,iSH OP.AV TO YODIUM CPA?, SHELLV CARBONATE SAND: MDLLUSC--
mootly acre, dull to frsted fracrents , many blackened; some are
bored; some wnoie valves wth sorn beaks, B. FORAY--mostly whole,
freon and wore, ECHINOID_-frusri to slightly worn plate fragments,
QUARTZ--clear to slightly translucent, mostly subar.gular.

GRAIN TYPES(%)2

OLIVE CPA?, QUARTZITIC, SHELL? CARBONATE SAND: MOLLUSC--mostly
worn, dull to frosted fragments, many blackened; some are bored;
fewer fresh, angular fragments. B. FORAY--mostly whole, fresh to
worn, ECHINOID--fresh to slightly worn plate fragments, QUARTZ--
clear to slightly translucent, mostly subangolar to subrounded.

LIGhT OLIVE GRAY, FORAMINIFEPfL, SHELL?, CAREONATE CUARTZ SAND:
MOLLUSC--mostly dull, worn, frosted fragments, some blackened,
B. FORAY--mostly whole, fresh and worn, P. FORAY--mostly fresh and
whole, ECHINOID--fresh to sliqhtly worn, plate and spine fragments,
OSTRACOD--fr.sh to slightly worn, whole and fragmented valves,
QUARTZ--clear to slightly translucent, mostly angular to subangular.

LIGHT OLIVE CRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSO--mostly
worn, frosted fragments, B. FORAY--mostly whole, fresh and worn,
ECHINDID--fresh plate and spine fragnents, INTP.A--friable aggregates,
X-CARB.--worn, frosted fragments, QUARTZ--clear to slightly
translucent, mostly angular to subangular.

<62 ..q

36.2 6.9 6.9 29 29100 0 2.19

:3.2 3.1 3.1 130 1)3100 0 1.71

8.8 5.1 0,5 0,8 0,8 5.9 0.5 0.3 0,3 375 3 378 99.2 0.8 3.66

63,919.Lf 2.3 2.3 0.9 8.9 1. 0.9 39 5L 0386.613. 7.4

3.6 27,2 L 9.8 3.8 11.3 0,9 3.6 0.9 2. 338 Q18 757 .6 55L 36.80

6.113.2 0.9 20.7 1,311.3 0.6 0,3 5.6 3191063138223.176,933.79

52.26 18.50 2.51 8.94 2.14 9.93 0.39 1.67 0.05 1.20 2.38 0.03 1540 1539 3079 50.0 50.0 .4.13

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND SKELETAL, SAND CONSTITUENT COMPOSITION
SAMPLE: DEPTH: 114 LATITUDE: 29 48 00

LONGITUDE: g
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS



C,)z0
1-0

w
N
C')

4000- 2000

2000-1000

000- 500

500-250

250- 25

125-62.5

Z %>62.5

MEDILi GRAY, SHELLY CAldCNATE SAND: MOLLUSC--duhl , pitted fragments,
mostly blackened, ZRYOZOA--relatively fresh and whole.

UP GR,Y, HOLLUSCAN CAkBGNATE BAiD: MOLLUSC--predominutely blackened.
pitteo and worn, rosrdeO fragments, BRYOZOA--slightly dull and whole.

a00
C'4

HTE T) DAN.K GPM, QUARTz:T ICSLLY CN000)ATE SAND: MOLLUSC--
many mr, shlrj, bluckned fragments and dull, pitted fragments;
some freth, ar.gjlar fraGr;crts, B. FORAM--relatively fresh and whole,
oct with chipped edges, X-CiRB.--worn, equant fragments, QUARTZ--
clear to translucent, subsnular to subrounded.

GRAIN TYPES(%)

LIGHT OLIVE GRAY CARBONATE QUARTZ SAND: MOLLUSC--mostly relatively
fresh, angular fragments; sonic worn to smoothed, shiny, blackened
fragments, B. FORAM--moStly fresh and whole, sonic with chipped
edges, X-CARB.--dull, frosted,worn fragments, QUARTZ--clear to
translucent, subangular to subrounded.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: HDLLUSC--relativaly
fresh, angular fragnients; fresh whole snail shells, B. FORAM--
mostly fresh and whole, X-CARB.--worri, shiny or frosted fruments,
QUARTZ--clear to translucent, subangular to subrounded.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--worn, frosted
fragments, B. FORAM--mostly fresh and whole; some fragments,
X-CARB.--worn, frosted fragments, B. CARB.--rounded polished fragments,
INTRA--friable aggregates, QUARTZ--clear to translucent, subangular
to subrounded.

E

0')
I.')
0I

a9,LI 5,3 5.3 19 10100 4.11

95.9 07 3,4 1Q5 15 100 4,84

77,0 7.9 10,6 2,Q 0.5 1.6 379 2Q3 622 60,539.1 8.46

37.0 6.5 0.7 50.6 3.3 1.6 0,3 30S 929 1237 2Q.5 75.1 51.03

2,1 .6 0.6 3,3 3.7 1.2 0.6 0. 0,6 321 1162 1q83 21,6 18,!4 757

23.5 5.5 0,3 39,6 20,Q 5.9 0,9 0,3 2,6 339 1281 1620 20,579.1 i.og

Lc.m 4.7 O.N° 13,fl 7.45 m q1 ç 1.61 0.15 1l2 41c 51m7 70.5 7.30

SIEVE SIZE. DSTRISUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AN' E..ET I S CO
SAMPLE: hA

DEPTH:114 LATITUDE:

29 43 30

LONGITUDE: 87 4 30
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS

00

0I
21



CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: 12A DEPTH: 120 LATITUDE: 29 45 30

LONGITUDE: si 45 30

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

4000-2000

2000-1000

1000-500

500 -250

250-125

125-62.5

% >62.5

MEDIUM DARK GRAY, SKELLY CARBONATE SAND; MOLLUSC--worn to smoothed.
or pitted end bored, fragments, many blackened; some are encrusted.

MEDit.1 QUARTZITIC, SF-IELLY CARBONATE SAND: NOLLUSC--dull,
slightly aorn to smoothed fraents, many blackened; fewer relatively
fresn, angular fragments, BRYOZOA--duil, infilled, QUARTZ--mostly
translucent, subrour;ded.

(t) SIEVE S1Z OSTRIBUTJON DATA (WT,%) P1OVIDED BY L. DOYLE

GRAIN TYPES(%)2

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--dull to frosted
fragments, B. FORAM--relatively fresh and whole; some are chipped,
X-CARB.--dull to frosted, worn fragments, QUARTZ--clear to translucent,
subangular to subrounded.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--duil to frosted
fragments, B. FORAM--relatively fresh and whole, ECHINOD--relatively
fresh plate fragments, X-CARB.--dull to frosted, worn fragments.
QUARTZ--mostly clear,.subangular to subrounded.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--dull to frosted,
mostly angular fragments, ECHINOID--fresh plate fragments, INTRA--
friable aggregates, QUARTZ--clear to translucent, subangular to
subrounded,

(2) PERCENT OF TOTAL CARBONATE

<6244

95.0 2,0 3,0 61 61100 0 17.50

92,0 1.0 2,0 5,0 361 25 386 93.5 6,5 9.03

54,3 2,2 31,3 8,9 1.5 0,3 1,5 326 751 1077 30.3 69,716.29

32,1 6.2 0,9 42,1 14.6 2,2 0,6 3,3 0.9 321 2414 2735 11.7 88,348.29

16.6 3.8 54,312.1 3.5 1.3 0,7 7,7 31326412954 10,589.4 4.98

11.4 1.7 0.3 44.3 23,0 4.4 0.6 0,6 13,7 343 1240 1583 21.7 78.3 0.21

78.12 1.2B 0.14 12.SG 5.47 0.59 0.11 0.05 tr 1.37 0.27 1725 7fl7' 19.6 80.4 3.63

OLLIE GRA(. SHELLY, CARBCNATE QUARTZ SAND; MOLLUSC--dull, pitted

0 and bored fragments or worn to smoothed, shiny fragments; many are
0 blackened, X-CARB.--dulI to frosted, warn fragments, QUARTZ--clear to
to translucent, subrounded

0
0

00

r

(I

l\)



4000-2000

2000 -0O0

1000-500

500-250

250-25

i25 -62 .5

%>62.5

PINKISH GRAY, EHELLY CARUONATE SAND: MCLLUSC--three are slightly
worn, angular fragnts; one is a dull, pitted fragment.

?IlKiZ OPAl, SIELLY CARBONATE SAND: MOLLUSC--dul 1, pitted, worn
fr.yments; fewer relatively f-eh, ongular fragments, PELLET--
eilipvodal ar.d friable, B. FOROM--relatively fresh and whole,
kYCZGA--mull, siihtiy infilled.

e/;/
'-//9Y c.V"(7 /

CI) SIEVE SIZE DhS-FRI3UTION DATA (WT.%) PROVIDED 8Y L. DOYLE

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--dull to frosted,
worn fragments, INTRA--friable aggregates, B. FORAM--relatively
fresh, whole and fragments, X-CARB.--dull to frosted, worn fragnnts,
QUARTZ--clear to translucent, subangular to subrounded.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLUSC--dull to frosted,
worn fragments, B. FCRAM--relativeiy fresh and whole, some chipped,
ECHINOID--relatively fresh plate fragments, X-CARB.--dull to frosted,
worn fragments, QUARTZ--clear to translucent, subangular to subrounded.

GREENISH GRAY, CARBONATE QUARTZ SAND: MOLLUSC--frosted, worn
fragments, INTRA--friable aggregates, B. CARD--mostly snmotheo,
shiny fragments, X-CARB.--dull to frosted, worn fragments, QUARTZ--
clear to translucent, angular to subrounded.

(2) PERCENT OF TOTAL CARBONATE

9
(.n

<62q

ID ' tJQ 0 0.51

23, 3.2 3.3 3,2 26 2E.00 U Q.7l

3,1 6.3 0.6 0,6 5,6 166 195 355 5.1 5.9 1.52

12.1 7.1 61.2 2.3 5.0 7.8 322 3516 3632 8,1) 91.1 26.14

8.3 88 61. 10.7 5.3 0.6 4.7 316 442 4756 6.7 93. 65.49

3,1. 1.2 0.3 23.6 58,1 2.8 3.7 324 1885 2206 12.7 85,3 1.82

27.12 6.84 tr 47.96 8.16 3.97 0.33 0.33 0.33 4.96 1155 9832 10,98: 10.5 89.5 11.82

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: is DEPTH: 114 LATITUDE: 293830

LONGITUDE:87 45 00

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

YELLOR IVY GRAY, SELLY, CAPVOVATE QURRTZ 0: HOLLL'SC--dul 1 to

(DI frotd, worn fraq:ents; fewer relatively fresh, angular fruaments,
INPA--frieble agrcqatus, X-CSRB.--dull , frosted, worn fragments,

L) QJ.ARTZ--cleur to siihtly translucent, subrounded.

0
0



00

4000 2000

2000-1000

1000-500

500 250

250-125

125-62.5

%>62.5

Li.,T 3LE SHYLY CAR33AT: SO: OLLUSC--dull , worn,
pittec fre;mer.ts; f itrang..lcr, blackened, bored fragments, WORM
TUYE--ull, pitted fragments, QUARTZ--cibrounded, translucent.

LLHT Li.E Qf, QL2Tz:Tz, SHELLY CA333UATE SAD: MQLLUSL--
1, worm, p1 tc,a and ornd fr 3rents 50:1,0 blackened; fewer

re1otively fresh, angular, thin fragments, 8. FORAM--whole, dull,
ceippad; some ercrected, X-CAgB.--d5ll, worn fragments, QUARTZ--
clear to trarrslocent, sumrcunded.

(I)
SIEVE SIZE DISTRIBUTION DATA (WT%) PROVIDED BY L. DOYLE

CAR3ONATE AND $KELET4L SAND CONSTITUENT COMPOSITION
SAMPLE: i& DEPTH: 114

LATITUDE: 2936 00

LONGITUDE:87 48 00
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCR1PTIONS

GRAIN TYPES(%)2

LIGHT OLIVE GRAY, CAPEONATE QUARTZ SAND: MQLLUSC--duil , frosted
fragments, B. FORAM--relatively fresh and whole, some with chipped
edges, X-CARB.--dull to frosted, worn fragments. QUARTZ--clear to
translucent, subangular to subrounded.

OLIVE GRAY CA?.ZONATE QL'ARTZ SAND: MOLLUSC--frasted, worn fragments,
B. CARB.--frosted, shiny fragments, ECHINOID--spine and plate
fragments, seine blackened, X-CARB.--worn, frosted fragments,
QUARTZ--clear to translucent, subargelar to subrounded.

(2) PERCENT OF TOTAL CARBONATE

<62 q

U.__ 125.C:URI__U.... .ffUUUU95.6
23.5 8. 5. 0. 13

15.7 13. 0.j 3. 2.3 31U 298. 10,6 g,os.gg

0.3 55. 9.091.065.66

32.24

8,2U 0,3 00, Q.' 2.0 20L4

O.3R 6.21 I. 0.50 ' 1222 7752 6984

000ci

C)
C)
':J-

MOLLUSC--dull worn pitted fragments, one blackened, ECHINOID--
relatively freon plate fragment.

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: MOLLIJSC--dull to frosted
fragments, some pitted, B. FORAY--dull fragments, some with chipped
edges, X-CARB.--dull , worn, frosted fragments, QUARTZ--clear to
translucent, subargular to subrounded.

19
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0
(DI

6

4000-2000

20001000

I000-500

500-250

250-125

25-62.5

%>62.5

CARBONA E N . S

$EVE SIZE DISTRI

ECHINOID--gray, dull, perforated fragment.

WHITE TO 0kv', SHELLY CARUONATE SAND: MOLLUEC--dull , argular
freirients, some blecker.sd, ECHINOID--relatively fresh fragment.

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

(2) PERCENT OF TOTAL CARBONATE

LIGHT OLIVE GRAY, CARBONATE QUARTZ SAND: M9LLUSC--frn angular
fraAnents, and dull, pitted, grayish fragments, 8.FCRAM--whoie, slightly
wpmn with chipped edges; some agglutinating forms, X-CARB--dull,
frosted fragments, QUARTZ--clear to translucent, subangular to
subrounded

LIGHT OLIVE GRAY, CARB3NATE QUARTZ SAND: MOLLLSC--white, dull
franents, B, F1)RAM--relstivriy fresh and whole, ECRINOIRS--dull
broLen spine and plate fragments, X-CARB.--dull to frosted, worn
fragments, QUARTZ--clear, subangular to subrounded.

sJ, \7

<6244

- - - -

'nr
.j.jU

- ' 1' ' .' f J' ' -, / .., - / - / '/
1

"/ -\
1J.UU

,,/
:r

V
r'
U

'Y '

0.13

iOU 10,0 10 10100 0 0.25

85.0 .5 1.5 30 je 3.0 15 67 37 10 64.Q 35. 0.38

226 23,1 6,0 23.6 15.7 6,5 0,8 0.8 1.1 36Q 2029 2393 15.2 8Q,6544

10.7 18.2 3,9 Q0.3 12,1 7,0 0,3 0.9 0,6 330 1677 2007 16.L .67596

0.Q 13.Q 2.8 Q5. 17.8 I,Q 1.3 0,9 0.9 3.8 320 90Q122 26.1 73.E34,
19.13 18.03 4.01 36.72 12.51 7.41 0.24 0.85 0.06 0.24 0.79 1092 4647 5739 19.0 81.0 3.42

0
0
aD

6

('I

0)
f'.)

YELLOWISH GRAY QUARTZITIC, SMELLY CAF8UNATE SAND: MOLLUSO--frech,
angular franncrts and dal1pitted, blackened fragments, B. FORAM--
ml at vu'iy fresr; .nd w,i n, QdARTZ--cl ear, s u5rsurdsd, sums quartz-
ciacened curburt a nmegates.

LIGHT OLIVE GRAY, CWRBONATE QUAHTZ SAND: MOLLUSC--fresh and worn,
angular framcnts, B. FOSAM--relatively fresh nd wnole, X-CARB.--
dull, worn fragments, QUARTZ--clear, angular to subrounded.

00 UI

SAMPLE: iss
DEPTH: LATITUDE:

WHOLE SAMPLE DESCRIPTION:
LONGITUDE7 47 00

00
0
('4

0
0



SAMPLE :t

WHOLE SAMPLE DESCRIPTION:

0;00
c',J

00

4000-2000

2000-1000

1000-500

500-250

250-125

125-52.5

CARBONATE AND 8(ELFTAL SAND C9NSTITLIENT COMPOSfIJON
DEPTH: 120 LATITUDE: 294030

LONGITUDE:87 37 00

i0LLUSC--white, dull, pitted fragment.

INHiLH OHAY, JAHTZIT;C, CHELLY CAHBDNATE SAIID: IIOLLUSC--ruostly
reiutivoly freSH fraoonts; sore doll, pitted fragmoents, ECHINDID--re1tive1j frr lete fra'jnc-nt, 0%(OZOA--dull frgrents, ore
:r.fied,H..-,y frmsole agyreatcs.

P lIHISH 02A', D'JARTZIl IC, SHELLY CARUCLATE 511,0: NI0LLUSC--dui 10' pit:ec, worn fro;-orzs; sore roiotivelj frth, anguior fragrents,
O 2. F0PA'1--rtly r,ti 'sly fr5 rooenLs, %CAPU.o]l,, pitted

fr;:enro, .TZ--cIear to rrnolrceot, ousangu lar to subrousded,o oes '.sortz-L oz.Ponmu c.rLon,m5-. grootos.0
0,

(I)
SIEVE SIZE. DISTRIaUTION DATA (WT%) PROVIDED Y L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

YELLCISH GRAY, SHELLY CAREONATE QUARTZ SAND; MOLLUSC--dul 1
frosted fragrents, 8. FORAM--relativaly fresh and whole, some chipped,
ECHINOID--relatively fresh plate fragmoents, X-CARB.--dull to frosted,
worn fragments, QUARTZ--clear to slightly translucent, subangular
to subrounded,

YELLOWISH GRAY, CARCONATE QUARTZ SAND: MOLLUSC--frcsted,wcrn
fragments, 6. FORAM--relatsvely fresh and whole, ECHINOID--relatively
fresh spm ne and p1 te fragments, X-CARB . --frouted, worn fragunts.
QUARTZ--clear to translucent, subangular to subrounded.

LIGHT CLIVE GRAY, CARSONATE QUARTZ SAND: lOL.LUSC--frosted, worn
fragcemnts, B. CARB.--srosthed, polished franrents, X-CAR3.--d11
to trosted, worn. iragrents, QUARTZ--clear to slightly translucent,
subanguiar to subrouned.

(2) PERCENT OF TOTAL CARBONATE

<6244

190

- P / / / ' / / 7 / '
1

"

1100

/ c'
0

'S7 *

632 10.5 10.5 15,8 19 19100 0 0.25

78.' 12.E t,5 2,7 1,8 111 79 190 58. 41.6 o.o

22.9 18.0 0.9 QLL7 2.0 9.8 0.0 0,3 0.9 318 27Q3 3061 10. 89.6 17.65

L,2 Q.9 0.3 77.01 3.7 5.5 1.2 1.2 325 2865 3191 10,2 89,875.47

16,2 2.2 0.6 00.7 23.9 3.2 0.3 0.3 1.0 315 2339 265 11,9 38.1 2.73
£00 1.02 3.37 04.91 3.Ch 6.09 1.02 tr 0.28 1.38 1090 8026 9116 12.0 80.1 1.91

00
t')

0

C,)z0
1-0
U-

w
NJ
C,)



00
'500

LIGHT OLIVE GRAY, COPPODED, SHELLY CARBONATE SAND: MOLLUSC--mostly
dull, bored, encrusted fragments; one articulated pecteri is drilled,
X-CAP3.--aarad, encrusted fragments.

UGHT oLIVE ORAl, CORROGEC, FORkU N'FCRAL, SHELLY CARBONATE SAND
M0LcUS7--d1l , bored,encrusted fra:nonts, B. FORAH--wostly whole,
dull, worn; oftsn chlppd. BR(OZCA--duli fragoests , X-CARB.--dul 1,
worn, corrodod frament and oncathod, shiny, iron-stained frognients.

3LE GtO.Y, CORO OED, FCRAIINIFERAL, SHELLY CARBONATE SAND: HOLLUSC--
dull fr ousto and worn, nhio,, iros-atuinod frajnents, C. FORAM--
fresh Cr0 wncis; whole but dull, worn and chipped; nary blackened
or i r r-s0ii nn, 1OZ1IA--dol I , worn frurjroonts , X-CAPB. --dull
corroded fraen0s, sod worn, tmoothed, shiny, iron-stained frdgr2ents.

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

Z %>62.5

SIEVE SIZE. DISTRIBUTION DATA (wT.%) PROVIDED BY L. DOYLE

BROWNISH GRAY, CORRODED, QUARTZITIC, FOR.PMINIFERAL, SHELLY
CARuONAIL SAND: IOLLUSO--dull to frusted fraoents , many pitted
and bored; many blackened or iron-stained, B. FORAM--fresh nd whole.
and whole, worn and chipped, many iron-stained, X-CARB.--mostiy worn,
smoothed, iron-stained fragmonts, QuARTZ--dear to translucent,
subangular to subrounded, seine quartz-blackened carbonate aggregates.

BROWNISH GRAY, QUARTZITIC. SFIELLY CARBONATE SAND: MOLLUSC--dull
to frosted fragments. some pitted; many blackened or Iron-stained.
B. FORA1I--relativaly fresh and whoic, some chipped. V-GARB.--
worn, snoathd and p1 i shed framments , most iron-stained; sor dull
worn, frosted fragments, QUARTZ--clear to translucent, subungular
to subroandcd.

LIGHT OLIVE GRAY, SHELLY, CARBONATE QUARTZ SAND: MOLLUSC--dull to
frosted fraDmonts , many angular, 6. FORAM--rela ti rely frneh and
whole, ECHIIIOID--fresh plate and spine fragments, INTRA--friable
aggregates, X-CARB.--dull to frosted, warn freoments. QUARTZ--
clear to translucent, subangular to sabroarded.

GRAIN TYPES(%)
2

(2) PERCENT OF TOTAL CARBONATE

/ //

10

<62 A4

50.3 33.5 11.5 26 26100 0 11.31

2,5 22.0 20,5 0.6 0.6 10.0 2.0 0,2 063 1163100 0 71.47

20.3 2.3 10.9 10 2,1 02 6.2 15 1.5 071 2 l;73 99.5 0. 21.75

33,7 10.7 29 30.0 3,0 3,9 0.3 0.3 2.3 397 02 389 89,2 10.87283

356 19.0 3.6 37,6 7.0 3.6 0.3 0,3 1.0 0.3 309 190 1190 61,9 38,1

33,2 7,7 1,5 23,7 9,9 5.5 0,3 3.7 0.5 0.6 0.9 6.1 327 370 697 06.9 5o,1 0.77

OLON 24.02 0.00 26,22 2.00 1.80 tr OlD 0.01 0.07 6.87 1.10 0.03 0,73 1943 604 2547 76.3 23.7 3.73

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: i°' DEPTH: 216 LATITUDE:

LONGJTUDE:87 27 00

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS



SAMPLE: iet

4000- 2000

CARBONATE AND K

sotthc and pitted framntt, some iron-ttained, Ql!ARTZ__translucent,
brooryed.

öl

/ - J
/4c'/ 7,/

DEPTH: 270

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

'ii .
LATITUDE: 29 33 00

LONGITUDE: 87 24 00
WHOLE SAMPLE DESCRIPTION:

OLIVE GRAY, FORAMINIFERAL, SHELLY CARBONATE SAND: MOLLUSC--
dull to frosted, pitted fragments, many blacer:ed; some srnocthed
and shiny fragments, iron-stained, P. FORAM--relatively fresh and
whole, 3. FORAM--fresh and whole, and whole, dull, worn, chinped
and iron-stained, ECHINOID--fresh, spir.e and plate fracments,
X-CASO.--dall , pitted franmerts, and worn, shiny, iron-stained
fragments, QUARTZ--clear to translucent, subroandd.

LIGHT OLIVE GRAY, QUARTZITIC, FORAMINIFERAL, SHELLY CARBONATE SAND:
MOLLUNC--dull to frosted frag:ints, P. FORAM--irsh and whole,
B. tORAH--trash end whole; and whole, worn, chipped and iron-
stained ECHIN3ID--freh spine and plate fraiments, N-CARS--dull
to frostcd, worn fragments, often iron-stained, QUARTZ--clear,
suoCegular to seOrocicd.

<62 q

5. C 75. 1 7,5 . 0 S. 01

72 21414 56.5 0.9 1.2 5,7 0.9 0,6 0.3 23.20

39.7 1514 149 25,7 0,9 5,2 5,] 1,2 0.3 2.7 00 U 36.01

1414,9 59 114,2 1.14 3,: 3,7 0,9 1.5 0.5 1.2 99.7 0,0 18.50

'10.2 7.7 6,14 20,8 5,5 9.8 0,6 0,9 0,6 93,14 6.6 3.72

35,2 fl3 14,] 15.7 2,2 9,2 1.1 1,] 0,8 0,5 0.3

ICXU 3.34 OttO 1.42 4,tmt 0.02 0.22 tr tr 4.56 0.99 0.15 I :, ' I 7.15

0 LIGHT OLIVE GPXf, CORRODED CAPBCVATE SAND: MCLLUSC--dull pitted,00

0

bofed, encrusted fragments, BPYOZOA--dull, often infilled, fragments,
X-CAR8.--dsll, pitted, bored, encrusted fragments.

0

00
0:1 Vt GOAl, FO?IV2LOAL CA2005ATE GAND: MOLLUSC--dul 1, pitted and
OCred fragrents, B. F AM--whole, dull, worn to smoothed, and chipped;

0 many isn-stined, BAYOZOA--duil fragrmrts, X-CARB.--doll , worn,

5,G0ISi GOAY, 000PEGED, FOOAH'iIFERAL, SeELLY CASOCNATE SAND: LIGHT OLIVE GRAY, FORAMINIFERAL, QUARTZITIC, SMELLY CARBONATE SAND:
0 MCLLLSC--coll to frosted fninrts , pitted or bored; meny iron- MOLLUSC--slightly dill to frosted fragments, INTRA--friable0
C)0

Staiflod CC OlCerid, 3. FUOO:--wholo, doll, worn, pitted and chipped,
nanj ircc-sta)n&d, ECHIOJiG--riati,oly fresh platms, IBYOZOA--dull
fr'ye'ritt , i-LIP:. --Vol , cc.r; md fLJsctL nd worn, troothed or
pOliSned frp..er.to, r.00y iror-ste:ned.

aggregates, B. FORAM--fresh and shole, ECHINOID--fresh spite
fragments, N-CARS --dell to frosted, worn fregonts. QUARTZ--
door to slightly triacludent, sbangelar to aubroended.

lc.

Ifa
01

0

2000-1000
C,)

C) 1000-500

500-250

IL 250-25
U

t25 -62.5
CI)

% > C2.5

SIEVE S1ZE. DISTRiBUTION DATA (WT%) PROVIDED BY L. DOYLE (2)PERCENT OF TOTAL CARBONATE



4000-2000

2000-1000

1000-500

500-250

250-125

25 -62.5

%>62.5

LIGHT OLIVE GRAY, CORRODED CAREONATE SAND: MGLLUSC--rnostly dull,
p tted, ercrustd, bOred freçjrnents, BRYOZOA--dol 1, slightly worn
FreGoents, X-CARB.--dull, pitted,bored, encrusted fra9ments.

oiN:sh GRAY, CDROED CARBONATE SAND: MOLLUSC--dull , pitted, bored
freoocts, 8. EGR.All--whole, worn to smoothed, sons chipped, some
iron-stained, X-CAR3.--.duil, pitted, bored irapeents and smoothed,
pulshed irco-staiscU fr:nonzs.

,iSii CRA(, CORROCED CADCl1ATE SwND: 1ICLLUSC--dull or frosted,
pitted fr ents son:e angular fraents, B. FORAM--relativaly fresh
end whcl5, and wHole, dull. worn to srnoothedc.ftnn chipped and/or
i ron-ctn: rind, X-CARU --doll, frooted or pi ttud frarii;ento end toothed,
pOlished iron-steined fr.çnents.

SIZE FRACTION DESCRIPTIONS

OLIVE GRAY, SHELLY CAREONATE SAND: MOLLUSE--dull to frosted, pitted
fragrients; some smoothed fragrnts, iron-stainod or blackened,
B, tORAH--fresh and whole, and whole, worn to smotted, chipped,
iron-stanod, P. FORAN--mostly fresn ond wholel some whole,
smoothed, polished, iron-stained, X-CARB.--dull to frcsted, pitted
fragments, and smoothed, polished, iron-stained fragments.

LIGHT OLIVE GRAY, SHELLY CARDONATE SAND: MOLLLSC--dll to frostad,
pitted fragments; some worn to snoothod, i ron-stni nod fragnents,
B. FORAY--fresh und whoe, and whole, snoothed, chipped and iron-
stained, P. EORAFI--whoie one frsn, ECH1IiOID--rc-lativey fresh plate
end spine fragments, X-CARB.--dull to frosted, pitted fragronts, ar,d
some smoothed, iron-stained fragments, QUARTZ--clear, subengulor
to subroarded.

LIGHT OLIVE GRAY, QUARTZITIC, SHELLY CARBONATE AND: MOLLUSC--
fresh to frosted, angular fraiprients, B. FORAM--fresh and enole.
P. FORAY--fresh and whole, INTRA--friabl aggregates, X-CARB.--
dull to frosted fragnunts , QUARTZ--cicor, subangular to subrOunded.

<6244

73,3 '4. 8,9 '45 '45103 0 9.25

5.2 9,3 72.1 5' 2.5 2.9 0.3 0,3 1.5 323 323 100 0

1'4.Li 22,3 0,6 '4.2 2.6 2,8 0.9 35'4 35'4 100 0

2O.1 19,3 39.2 O, 3.9 0.3 1.8 0,6 2.1 337 3 3'4O 99.1 0,9.3.08

1.3 1U. 13.3 30. Li. 0.6 1.9 323 17 3Li0 95,0 5.0 6.92

2.Li '4, 7.3 27J 5,i 3.0 0.3 2,0 1.2 0.5 19,3 '409 125 53Li 76,6 23.'4 o.s

4.69 53.5 3.36 2.84 tr 0.13 0.01 tr 2.80 1.50 0.08 0.49 1.20 1791 145 1936 92.5 7.5

SIEVE SIZE DISTRIBUT1ON DATA (WT''.) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONA E AND SkELF i$, .ND OkS I.) Co D
SAMPLE: io DEPTH: 270 LATITUDE: 29 27 00

LONGITUDE:n7 23 30
WHOLE SAMPLE DESCRIPTION:

0
C0
0
C0

00

oI
21



U)z0
I-0

w
N
CI)

00

400C-2000

2000-1000

1000-500

500-250

250-125

125-62.5

CAR3.NATE AN' EL A.. SA

YELL3W-1 GRY TO iiEGiLli GR,Y, CGPPGGEO CARBONATE SAND: MOLLUSC--
dull, pitted and bared, worn fragments, X-CARB.--dll, pitted and
bored, worn fragmonts, often uncrusted.

;Di.:i C7., COtRIJEED CARROItATE S.tND: MCJLLUSC--dul I, pitted end bored,
worn fr-t, sore b1ackeco, 0. FOkAM-- corn often si:oottedrd polirmcd fr rusto; sn-,c ocolo, worn, crtppei, blockened or

O1-5tjod frgents, X-CARC.--djfl, worn, pitted and bored fragments,QUTZ--slintiy traosiooCr.t, otongiar.

MCc:tw Go; , C3CCD, FQRA:rttp CAREG1;ATE SAND: MOLLUSC--del 1,
p1 ttad, bored frayr, us, sore Di aceneo, B. FORAM--cos tly soco thedcird poll snOd fraert, Sony Ni ockorod , or i ron-stained; 5cr dull
pitted, coipped frotonts, CU?ALC.--5U11, pitted fragments, X-CwRO.--d1l c:ori, ptzeN cored tea Oonts, QUIPTZ--cleor to sligntly
translucent, Srondo.

/_,,/) -'- /'y\ s:/ \//cY(,/'OLf/ ', / ,.(

(I)
SIEVE SiZE DISTRIBUTION DATA (WT. %) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

GREENISH CRAY, CORRODED, QUARTZITIC FORADIINIFERAL SMELLY CARBONATE
SAND: MOLLUSC--dull , pitted or frosted, worn fragments, often
blackened or iron-stained, 8. FORAY--mostly whole, worn and/or
cnipped; some whole, smoothed end p01 i shed, blackened or
iron-stained, P. FORAtl--fres, and whole, ECHINOID--fresh snine and
plote frognonts , X-CARB --dull , pitted, worn fr rants. QUARTZ--
door to Slightly tranol cOnch, subOngular to SoDrounded.

GREENISH GRAY, QUARTZITIC, SHELLY CARBONATE SAND: MOLLUSC--dal)
to frcstedwjrn fragmo;ts, some blackened and iron-stained, B. FORAY--
fresh and whole, and whole, smoothed to polished, many blackened
or iron-stained, P. FORAM--fresh and whole, X-CARB.--dl1 to frotd,
worn fragments, QUARTZ--clear to translucent, subrgoiar to uooronbcd.

GREENISH GPj\Y, QUARTZITIC, SHELLY CARBONATE SAND: MLLUSC--dull
to frosted, worn fragments, INTRA--frieble eqqraates, B. FORAY--
fresh and whole, X-CARB.--duil to frosted, worn fragments, QUARTZ--
clear to translucent, subungular to subrounded.

(2) PERCENT OF TOTAL CARBONATE

rn

<6214

13.3 33.0

f ' '
6.7

/ - Z /
15

"/7" V"(
151100

'Y
0

'/ '
ZeB

2.9 10.6 70.1 8,0 0.3 2.2 0,9 0.3 0.3 312 1 313 9,7 0,3 22.4g

3.2 17.3 0.3 33.0 3.6 1.5 5,3 0.6 301 9 350 97.0 2.5 315

25.3 16.0 13.3 306 0.3 7.1 0,3 0.3 0.3 0,3 1.2 32/4 03 367 88.11.7 29.69

33.0 8.5 6.0 31.1 9.0 3,3 0.6 0.3 0.3 0.3 1.3 318 01 359 6.S4

37.2 6.0 3.1 23.9 0.2 2.2 0.6 0,5 0.6 0.° 18.2 352 63 015 o-Li.2 053
13.04 12.GL 4.tS 5S.SB 5.90 2.44 tr 0.14 0.02 002 1.42 2.15 0.53 0.63 1662 157 1319 91.4 8.6 5.69

SAMPLE: 20t
DEPTH: 280 LATiTUDE: 29 34 00

WHOLE SAMPLE DESCRIPTION:
LONGITUDE: 8717 30

00
1t)

0
00



01

0I

00

00
C

0I0

Cl

4300-2000

2000 -1000

1000-500

500-250

250-125

125-62.5

> 62.5

/
y/o/ / /& 2/ C/ 7/ .iiY// c/'/ O/ / A

0

(n

('3

<62 A4

72.1 .5 - - 3. I 1.b - - - - - 8.1 8.1 - - - - 63 100 0 S.0

20.2 0.0 - - 24.3 123.2 1.9 - - - - 3.3 9.9 - - 0.3 352 - 332 100 0

42.1 1.7 0.2 0.2 13.0 3.1 - - - 6.6 6.4 - - 1.4 423 1 424 99.8 0.2
12.5

31.2 8.8 9.2 - 18.5 23.4 3.5 0.3 0.0 - - 5.2 - - - 0.3 398 2 370 99.5

40.. 11.2 11.5 5.3 15.0 9.4 3.5 0.9 0.6 - - 2.9 - - - 0.6 312 2 314 99.4 0.9

18.1 15.2 1i 1/.1 2.2 6.1 1.1 0.3 2.4 0.9 - - - 0.3 375 115 493 76.5 23.5

44.15 6.00 3.57 C.Oa 16.60 15.28 3.22 0.19 0.44 0.05 0.42 4.61 4.04 0.52 1902 120 2022 94.1 5.9

(1) LIEVE SIZE DISTRIBUTION DATA (WT%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND 1 OkS COklS
SAMPLE: DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS

2
G:A!N TYPES(%)



H0

Lii
Nd
(j)

000

00

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

% > 62.5

CARBONATE A I E.... I

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE

GRAIN TYPES(%)

(2) PERCENT OF TOTAL CARBONATE

<62L4

41.7 - - - 50.0 - - - - - - - 8,3 - - 36 - 36 100 .0 7.57

23. 20.2 - - 43.5 4.0 - - - - - 2.0 6.4 - - - - - 347 - 347 100 0 19.50

43.7 18,3 - - 23.3 6.1 0.6 - - - - 3.7 3.1 - - - - - 356 - 356 100 0 25.38

54.7 9.6 6.1 - 22.2 3.7 0.9 - 0.5 - - 2.0 - - - - - - 347 - 347 100 0 23.24

56.7 7.3 4.4 - 19.6 9.2 2.9 - 0.6 - - 0. - - - - - - 342 - 342 100 0 4.0

26 3 30 17:8 : 177 99 5 : :
1 71 2 r 1 i 4 C 4 0 23 :. 0 07

SAMPLE: 2?-A DEPTH: LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

00
It)

00



WHOLE SAMPLE DESCRIPTION:

4000-2000

2000-1000
Cl)

1000-500
I.-

500-250

LL. 20-I25

125-62.5

% >62.5

SIEVE SIZE DSTR18UT:ON DATA (WT,%) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

Z\'?/ ,
- /c' /-V-

7./ /A /4\C/V4<..tG

(2) PERCENT OF TOTAL CARBONATE

N)

<62 q

- -

-

- - - - - - - 6 - 6 100 0 0.19

- 1.8 - - - 57 - 57 103 0 0.47

- 1.3 - --------1 - - 391 - 391 100 0 0.S

37,2 84 12.5 s s . - - - 395 4 399 99.0 1.0 1.25

'I9fl2:6,Th72337 SC

rn7032d 196

00
A)

0

9
N)

CIRB NATE A'.D SEI fl O S U COs 0
SAMPLE: 23f,

DEPTH: LATITUDE:
LONGTUDE:



CARBONATE AN ETA SAkD OS CO.
LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

SAMPLE: 24-A

00

C)0

4000-2000

, (__'_''Ld.i¼d

1000-500

500-250

250- 25

125-62.5

%>62.5

O1EVE ZIZE DISTR2UTIOH DATA (WT.%) PROVIDED BY L. DOYLE

DEPTH:

G1N TYPES
2

(2) PERCENT OF TOTAL CARBONATE

S

r
(J

62/4

- I I- - - -
- I - - - - - - - - J - - - 3 - 3 103 0 0.19

2.5 - - 5.0 - 35.c - - - - - - - - 2.5 - - 40 - 40 103 0 3.28

311. 3.7 0.2 - 2.3 1.3 - - - 0.7 - - - 34.9 - - 435 1 436 99.8 0.2 0.33

111.1 4.1 0.7 - 2.6 0.0 2. 3.5 3.9 - - 0.3 - - - 62.1 - - 343 2 345 49.4 0.6 0.80

7.1 12.1 - 4.3 3.3 4. G.E. 0.9 0.3 - - - - - 36.3 - - 373 5 328 98.5 1.5 4.09

67.6 3.4 1.2 - 4.9 2.6 4.6 3.5 2.6 1.2 0.9 - - - - 2.3 - - 344 31 375 91.7 3.3 1.21

00.16 7.80 8.07 4.52 2.15 5.15 2.91 2.23 0.96 0.72 Or 10.12 1458 39 1527 97.4 2.3 72.86

0!
010
C)

00
0,

0'



SAMPLE:

WHOLE SAMPLE DESCRIPTON:

0

o0

/. \___ /.

7

IARBINATE AN' St<E E S,.N' .0'S 1

OIEVE SIZE DISTRI

DEPTH:

SIZE FRACT1ON DESCRIPTIONS

' 7Q /4/ .f / - V '- C

LATITUDE:
LONGITUDE:

(2) PERCENT OF TOTAL CARBONATE

9
.0

<.)1

9
t')
(J1

k

<621.4

30.3 - - - 20.0 - 23.0 - - - - - 0.3C

71.2 - - - - - 22.2 - - - - 2.2 - - - 4.4 - - 45 - 45 100 0 o.z

57.0 5.5 2.0 - 5.0 0.5 13.2 - - 0.2 - 2.1 - - - 13.2 - - 341 - 341 100 0 0.76

33.7 11.5 20.6 - 7] 0.3 3.0. 0.5 1.2 0.6 - 1.2 - - - 10.9 - - 338 5 343 98.5 1.5 3g

55.0 3.1 15.4 - 5.9 0.0 2.4 - 0.9 - - 2.1 - - - 5.5 - - 303 10 340 97.1 2.9

51.5 10.2 3.0 - 7.6 3.5 6.4 1.5 - 0.3 2.2 - - - - 1.9 - - 314 20 334 54.0 6.0 22.44

56.6.6 9.7- 1G.3 7.46 2.4 5.11 0.96 0.39 0.21 1.59 0.83 4.14 1372 35 1407 97.5 2.5

2000-1000
(.r

000-500

0I 500-250

U- 250-125
Lu

125-62.5

% >62.5

Os 0

2
GRUN TYPES(%)

-J 4000-2000



00

00

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

0

<62q

64.3 - - - 21.4 - 14.3 - -

.-

- -

-
- - -

-

-

- -

-

-

14

' '- -s

-

'

14 100

r "
0

'

195

55.4 4.6 - - 25.8 2.5 0.6 - - - - 6.4 3.8 - - - - - 157 2 159 93.7 1.3

51.0 7.7 - - 24.0 7.4 2.5 - - - - 4.9 2.5 - - - - - 325 41 356 88.8 11.2 9.81

36.5 10.3 3.6 - 13.6 10.0 3.4 - - - - 2.5 - - - - - - 359 98 457 76.8 21.4 19.63

53.6 12.5 3.3 - .6 12.5 3.0 0.3 - - - - - - - - - 329 131 460 71.5 28.5 20.11

65.2 10.6 1.5 - 11.2 3.9 6.4 - 0.3 - 0.9 - - - - - - - 330 56 585 5b.0 44.0 2333

58.43 9.83 2.15 14.56 8.21 4.00 6.07 0.05 0.18 1.86 0.62 1514 531 2045 74.0 26.0
-

ARBSNATE ANt LELE SANS
'SAMPLE: 2f-c,

DEPTH: LATITUDE:

WHOLE SAMPLE DESCRIPTION:
LONGITUDE:

4000-2000

2000-1000

1000-500

0 500-250
a:

250-125
U
N 125-62.5

%>62.5

SIEVE SIZE DJSTR (2) PERCENT OF TOTAL CARBONATE



OI0;0

o0

0
0.

00

4000-2000

2000-1000

00O-500

500-250

250- !25

125-62.5

Z %>62.5

/C7c

SIEVE SIZE DISTRIBUTION DATA (Wi%) PROVIDED BY L. DOYLE

GRAIN TYPES(%)

(2) PERCENT OF TOTAL CARBONATE

00
00

0

<62 A4

130.0 - - - - - - - - - - - - - - - - - 2 - 2 09 0 0.22

55.7 - - - 0.6 - 5.7 - - - - 20.0 - - - - - - 15 - 15 100 0 0.11

70.2 1.5 - - 1.5 1.0 21.9 - - - - - 1.0 - - 205 - IDJI 0 0.23

4L2 18.2 21. - 3.7 0.3 7.1 - 3.7 - - 3.7 - - 0.9

50.3 13.1 1

C,9

-

-

0.3

9.2

1.9_, 4.8

3.7 8.3

- 1.3 - - 0.6 - - 2.2 7.68

63.1 2.1 - 2.6 2.6 1.2 0.3 - - 11.0

59.63 9.06 6.16 8.61 3.03 7.43 Ai 1.00 0.85 W, 4.2 36.40

/O / A7

ARBONATE AN' "KE C UE

SAMPLE: DEPTH:

0
LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS



0I0
0,

C)
N.

00
Er'

00
01

4000- 2000

SiZE FRACTION DESCRIPTIONS

GFAIN TYPES
2

Kfl00

fO

<62 I.

- - - V 7 - fV
¼ -'

33.5 - - - 41.0 2.6 - - - - - 2.6 12.8 - - - - - 39 - 39 100 0 7.10

56.3 14.1 - - 16.8 0.8 - - - - - 3.2 8.8 - - - - - 375 4 379 93.9 1.1 14.59

40.8 28.7 - 0.3 16.3 - - - - - - 5.8 1.9 - - - - - 310 6 316 98.1 1.9 35.17

£3.0 8.8 1.5 - 15.2 1.6 1.8 - - - - 1.5 - - - 0.3 - - 335 59 394 85.0 15.0 36.20

53.0 2.7 0.3 - 25.8 12.9 0.3 - - - - - - - - - - - 302 78 380 79.5 20.5 3.15

75.9 2.5 0.9 - 12.4 4.0 3.7 - - 0.6 - - - - - - - - 323 86 490 79.0 21.0 2.32

55.7016.48 0.53 0.11 16.28 1.33 0.64 tr 3.66 3.17 0.16 - 1634 233 1917 87.8 12.2 '3.23

(1)z0

2000-1000

000- 500

0 500-250

U-

w
250-25

U) 125-62.5

% > 62.5

SIEVE SIZE DISTRI PERCENT OF TOTAL CARBONATE

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITIQli
SAMPLE: 22A

DEPTH: LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRIPTION:



SAMPLE: 29-A

WHOLE SAMPLE DESCRIPTION:

0
C)
C

0

Ct
ot

0

4000- 2000

- 2000-1000
0,

1000-500
1-

500-250

L. 250-125

125-62.5

CARBONATE AND S<E.ETAL $&ND CONSTITUENT COMPQSITON

DEPTH: LATITUDE
LONGITUDE:

SIZE FRACTION DESCRiPTIONS

GR,UN TYPES
2

N

9
N
01

<6244

57.1 - - - ..: - 20.6 - - - - - - - - - - - 14 - 14 100 C 1.71

50.0 8.4 - - 16.0 1.1 - - - - - 3.9 7.1 - - - - - 226 1 227 99.6 0.4 4.22

40.2 11.4 0.6 - 13.6 16.1 4.1 - - - - 3.8 4.1 - - 0.3 - - 342 14 355 96.1 3.9 7.OS

39.5 8.8 14.3 - 15.2 14.5 3.7 - - - - 2.0 - - - 0.3 - - 302 24 376 83.6 6.4 S.5C

63.8 11.5 4.0 - 7.4 4.2 6.4 - 0.9 - - 0.3 - - - 0.3 - - 312 16 326 95.2 4.8 25.SS

51.0 12.3 1.2 - 9.5 4.5 9.2 - - 0.6 1.2 - - - - - - - 336 167 503 65.5 33.2 33.73

56.42 11.27 3.91 11.08 6.87 7.40 0.32 0.21 0.40 1.07 0.39 0.16 1582 222 1604 87.7 12.3 16.45

(2) PERCENT OF TOTAL CARBONATE

%>62.5

SEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE



SAMPLE:

WHOLE SAMPLE DESCFdPTION:

C
C0

0'0

0I0'

00

C

00

CAFONATE A $EI Th1 D_CQ1STITUENT COMPQSITf ON

DEPTH: LATITUDE:
LONGITUDE:

<c' <

,- '''// /ç\(/ f,

4000-2000

20001000
C',

0O0-5OO
I-

500-250

L2 250-125

125-62.5

% >62.5

SiEVE SIZE DISTRICLJTION DATA (WT./.) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GR.IN TYPS(%)
2

(2) PERCENT OF TOTAL CARBONATE

\) 4 , Of

<6244

- .'
- 1 / /. -' /--.( ./' '5" .,, -

535. - 15.4. - - - - - - 23.1 7.7 - - - - - 13 - 13 iCC 0 2.35.

45.. 1l. - - 31.5 - 2.4 - - - - 6.1 8. - - - - - 168 2 170 92.0 1.2 7.g4

57.1 17.5. 1.3 - 15.1 1.5 0.3 - - - - 3.2 3.8 - - - - - 312 28 340 91.2 8.21841

57.6. 9. 6.7 - 12.4. 3.5 6.7 - 0.6 0.3 - 3.5. - - - - - - 330 45 375 85.0 12.2.4.45.

69.5. 2.2 0.3 - 5.1 13.5 2.1 - - - - 0.5 - - - - - - 326 130 456 71.5 28.55077

62.4 4.2 0.3 - 5.2 13.4 4.5 - 0.3 - 4.8 - - - - 0.3 - - 356 82 438 81.3 18.7 1.74

53.01 10.46 3.61 14.33 4.1 4.35 0.23 0.15 0.08 3.41 1.71 tr 1505 237 1792 84.0



SAMPLE:

/rCLE SiMPLE DESCRIPTION:

o
Gi

0!

2!

4000- 2000

2000- 1Q00

<'i 1000-500

00-2C'

IL. 250i25

125-62.5

%>62.5

CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION

DEPTH: LATITUDE:
LONGITUDE:

SIEVE SIZE DISTRISUT:QN DATA (WT.%) PROVIDED BY L. DOYLE

S1ZE FRACTION DESCRIPTIONS

f/,d0>'/. /7i/-2

(2) PERCENT OF TOTAL CARBONATE

00

3
r

L

GRA!N TYES(%

<62 .q

- - - 67.7 - - -

-

- - - 9. 9.7 - - -

-

- - 31

.

- 31 100 0 5.91

31. 7.5k - - 41.0 0.0 0.6 - - - - 2.61 15.6 - - - - - 359 35 107025.08

33.1 23.8 - - 26i 6.0 - - - - - 1.1 6.1. - - - - - 317 4 321 911.7 1.3 39.07

50.6 13.2 1.8 - 16.4 9.7 1.3 0.0 - - - 0. - - - - - - 318 57 375 84.0 15.2 19.6

52.8 13.9 2.3 - 13.2 17. 3.2 - - 9.3 - - - - - 0.3, - - 341 184 525 65.0 38.0 3.63

52.6 12.0 2.0 11.9 6. 0.7 - - 0.3 - - - - - 0.1, - - 301 149 450 67.7 33.7 1.38

q it fl7- 0,3' 3i,3 n 0.11 0.01 1.91 7.96 0.021 1667 394 2061 81.0 19.0 44



CARBONATE AND SKELET L SAND CQN$TTUENT COMPOSiTION
SAMPLE:____ DPTH: LATITUDE:

- LONGITUDE:

Y'HOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

C,

62.1 - - - 20. - 6. - - - - 3l 5. - - - - - 29 - 29 130 0

21.0 4. - - 33. I5. - - - - - 5. 9. - - 10. - - 331 6 337 93.0

41.Z 6.cj - - 2L 11. - - - - -
2. 3. - - ________ 335 12 3

34.1 10.2 2.4 - 15.0 13.5 0.6 - 0.3 - - 0.6 0.3 - - 23.0 - - 334 25 359

27.7 6.6 0. - 9.6 14.6 - - - - - I - - - - 40.7 - - 332 37 369 93.6 O.0 512

39.2 5.6 - - 9.3 12.' 2.7 - - 0.2 2.5 - - 408 75 43 1.30

37.52 5.5 0.55 22.14 11.16 1.32 0.07 tr 0.03 2.75 4.63 14.33

SiEVE SIZE DISTRIBUnON DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

00

C)

2
GRAftJ TYPES(%)

4000- 2000

20301000

0 1000-500
I-0 500 -250
C-.'

250-125

125-62.5
U)

/e > 62.5



SAMPLE: 3-P

WHOLE SAMPLE DESCRIPTiON:

0
C

)0
C)

4000-2000

2000-1000

1000-500

500-250

250-125

125 -6 2.5

CAPEONATE AND SKELET.i S. QQ"$TITUENT COMPO$jTtQN
A HDEPTH:

LONGITUDE:

/

SIZE FRACTION DESCRIPTIONS

GRN TYPES
2

s.

%>62.5'

SIEVE SIZE DISTRISUT;O4 DATA (wT,%) PR0VED BY L. DOYLE (2) PERCENT OF TOTAL CARSONATE

00

<62.44

27.6 - 6-- - - - -' 13.3- 29- 291300
46.0 4.3 - - 23.6 2.1 0.3 - - - - 5.2 16.6 - - - - - 328 3 331 99.0 1.0 25.33

46.3 13.7 - - 16.6 2.2 0.3 - - - - 3.8 15.6 - - 1.3 - - 315 38 353 89.0 11.0 2:3.74

63.3 4.) L2 - 13.9 10.4 3.2 - - - - - - - - 2.3 - - 346 330 646 53.6 45.4 10.22

56.1 7.2 0.6 - 220 5.0 1.3
- j - - - - - 7.8 - - 319 427 746 42.8 57.2 2.81

72.3 3.1 - - 12.3 3.1 3.4 0.3 - - 0.6 - - - 4.9 - - 325 92 417 76.0 22.0 0.15

33.66 4.31 0.68 3/13 iL 0.37 tr tr 8.25 8.47 0.53 1652 860 2522 66.0 34.8 1.93

0

C)0

0

0
C0



SAMPLE:

0!
0

CD

0'o
0.

0!
0

0'
CD

0!0

Z %>62.5

CARBONATE AND KELET. SAND QONSTITUENT COMPOSITION
DEPTH: LATITUDE:

/

SIZE FRACTION DESCRIPTIONS

GFJN TYPES(%)4

,4' / /P4 //Ao4t
c; ///9 /&.,

///
\c/ / /37'c/!1;" 7-7//\ /Ci

00

'9

<62 .q

34.6- - - 23115.4 - - - - - 15.411.5- - -

-

- -

7
-

/' \/
26103

ç

2g
20,3 4.1 - - 41.2 2.7

-

0.2 - - - - 3.4 14. - - - - - 410 9 419 97.9 2.1 23.39

35,5 8.6 - - 3.3 3.6 1.0 - - - 3. 16.4 - - - - - 301 32 336 90.5 447c

59.1 8.8 0.6 0.3 17.2 8.5 3.1 - 0.6 - - 0.9 0.6 - - - - - 323 267 587 51.5 45.5

01.5 3.7 0.3 - 26.3 10.0 2.7 - 0.6 0.3 - 0.3 - - - - - - 301 293 599 50.3 2.90

62.6 4.6 0.3 - 17.5 5.5 8.9 - 0.3 - 0.3 - - - - - - - 340 169 517 67.3 32.7 0.45

38.41 6.92 0.10 0.36 31.76 4.72 1.11 - 0.10 tr tr 4.06 12.77 1709 775 24S4 68.8 31.2j2.

4000-2000

2000-1000

2:0 1000-500

0 500-250

w
250-125

Cr'
125-62.5

V/HOLE SAMPLE DESCRiPTION:
LONGITUDE:

SEVE SIZE DISTRI (2) PERCENT OF TOTAL CARBONATE



SAMPLE: 76-A

WHOLE SAMPLE DESCRIPTION:

0

4000-2000

) 2000-i000
C,)

o 1000-500
F-

500-250

.j0 125

125-62.5

%>C2.5

CARRONATE AND SKELETAL SANE) QOt.1$TTIJENT COMPOSJTJON

DEPTH: LATITUDE:
LONGITUDE:

4

SIEVE SIZE STF83U11ON DATA (WT,%) PROVIDED BY L. DOYLE

SiZE FR1CTION DESCRIPTIONS

GJN TYFES(%

(2) PERCENT OF TOTAL CARBONATE

0
10

00

C,'

11.1 - -

-

49.7 - - - -

(
-

1

- 16.7 5.6- -

/ -,
- -

-

- 18

/'.//(
1 1994.7

c,y

5.3

33.5 2.3 - - 24.2 6.3 - - - - - 5.7 24.4 - - - - - 315 47 362 37.0 13.0

21.4 8.7 - - 25.3 29.0 0.3 - - - - 0.6 14.4 - - 0.3 - - 355 145 500 71.0 29.0

41.2 7.2 1.5 - 16.4 22.2 1.2 0.9 - - - 0.6 1.5 - - 0.6 - - 330 259 599 55.0

47.1 10.6 1.1 - 10.9 28.3 20 - - - - - - - 350 242 592 59.0 41.0 3i
63.0 7.0 - - 8.2 9.7 3.2 - - 0.3 2.4 -

- -
- 1.2 - - 340 243 530 58.6 41.4 19

28.4 7.3 0.35 5.10 0.64 0.20 tr 0.03 2.72 12.67 0.28 1708 944 2652 64.4 35.6 ' 2.4.

c3

00



CARBONATE AND SELET S4N* C S TUE JT CO .S I
SAMPLE: 37-A DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:

SIZE FRACTION DESCRIPTIONS

00.
01
c'Jl

0
0

010

4000- 2000

3 2000-1000
C!)

1000-500
I-

500-250

L. 250-125

125-62.5

% >62.5

SIEVE SIZE. DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE

GFA1N TYPES(%)

(2) PERCENT OF TOTAL CARBONATE

0
(Y10

9

[r)
1(7%

<62q

72.2 - - - - - - - - - - 16.7 11.1 - - - - - 13 2 20 90.0 10. 9.43

33.3 6.4 - - 24.4 2.0 - - - - - 8.3 25.6 - - - - - 312 24 336i 93.3 7.1. :4.13

41.7 15.7 - - 21.6 3.4 0.3 - - - - 1.2 15.7 - - - - - 319 54 383 83.3 16.73391

6.Q 6.5 0.9 - 14.6 5.7 2.3 - 0.6 - - 1.6 - - - 0.3 - - 315 221 531 59.0 41.61305

67.7 8.3 1.5 - 11.6 5.2 2.8 - - 0.3 0.6 - - - - 1.5 - - 325 471 799 41.0 59.2 6.91

62.5 8.6 0.3 - 10.2 6.2 9.5 0.3 - - 0.9 - - - - 0.9 - - 325 2S8 513 53.0 47.2 1.40

43.14 9.40 0.22 18.31 3.10 0.83 tr 0.11 0.01 0.04 5.19 14.53 0.12 1618 1070 2683 60.0 40.0 3.S3



0;
01
c'J

00

0
0;
01
(I)

0
CI

0;

t25-62.5

%>62.5

I)
SIEVE SiZE DISTRiBUTION DATA (WT%) PROVIDED BY L. DOYLE

CARBONATE AND SKELETS4O CONSTITUENT COMPOSJTON

SIZE FRACTION DESCRIPTIONS

CR!N TYPES(%)2/ / / ./ ,,, / / /
' /'</\ ''//- j (c, / V / /c /<)'c /Li oVc /.$V

(2) PERCENT OF TOTAL CARBONATE

37.5 - - 59.4 -

-

- -
(

- - - 3.1

-i
- -

/
-

/
-

/
- - 32

\- / / W
33 97.0 3.0

49.6 2.5 - - 13.6 4.7 - - - - - 11.6 17.5 - - 0.3 - - 361 12 373 96.5 3.2

60.1 9.9 - - 13.3 3.5 1.2 - - - - .3.7 7.7 - - 0.6 - - 323 61 384 84.0 15.0

56.9 2.3 4.0 - 10.2 6.5 71 0.6 1.2 - - 1.2 - - - - - - 325 168 494 65.8 34.2

55.4 14.2 4.1 - 3.2 5.4 5.7 1.3 0.3 - - 1.9 - - - 2.5 317 135 452 70.0 30.6

58.8 5.6 0.3 - 7.7 7.7 10.8 0.3 0.6 0.3 3.1 0.6 - - - 1.2 - - 325 152 477 6S.0 32.0

64.60 2.25 1.32 15.47 4.70 3.48 0.31 0.32 0.03 0.31 4.45 6.09 0.67 1683 530 2213 76.0 24.6

3,Mp E: 22-A
DEPTH: LATITUDE:

V/HOLE SAMPLE DESCRIPTION:
LONGITUDE:

(I)

0

4000-2000

2000-1000

000- 500

250-125

500 -250

Li..



WHOLE SAMPLE DESCRIPTION:

SiEVE SIZE DISTR1BUTION

/ .147 I

,(. /2'ç

DATA (WT.%) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES (%)
2

53.7 7.7 -

45.4

41 .9

8.8

11.1

66.4 5.2

43.41 6.81

3.1 26.3 7.5 -

1.3

1.5

0.3

0.47.

24.8 4.2

16.3

7.9

25.4

29.3

13.2

24.57.

4.6

8.02

0.9

2.5 -

5.6 0.9 -

6.7

1.47 0.05

1.2

0.03

1.5

0.05

8.7 7.9 -

5.4 3.3

0.3

4.57 4.1C

1.8

0.9

0.10

228

335

319

341

327

1559

cJ-/ / i // $\

(2) PERCENT OF TOTAL CARBONATE

141

3

220

429

722

635

150

rc0

C

(71

<62n

12 75.0 25.0 3.06

448 50.9 49. 13.99

764 43.3 56.2 38.04

1041 30.6 64.4 35.15

976 34.9 65.1 4.94

458 69.9 30.1 1.36

3709 42.0 3.32

SAMPLE: ss

CAR3ON;TE AND $J<E!ETAL SAND CONSTiTUENT COMPQSTION
DEPTH: LATITUDF:

LONGITUDE:

O)

I 1000-500

500-250

Li.

125-62.5

%>62.5

4000-2000

2000-1000

250-125



CARBONATE AND SKELETAL S.'ND ONSTTUENT COMPQSTIQN
SAMPLE: 4-A DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:

0

4000-2000

2000-1000
0)

1000-500
I-

500-250

U.. 250-125

125-62.5

SIZE FRACTiON DESCRIPTIONS

'4/i/c/
J /jO' ,';" /)\(/\

' -i /

%>62.5

SIEVE SIZE DISTRIBUTION DATA (WT.%) PNOVIDEO BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

4')

to

(Ti

'0

L

<62 ..q

- - 66.7 1. - - - - - - - - - - - - 6 1 7 657 14.2 1.S8

37.7 2.2 - - 39.6 2.6 0.3 - - - - 7.3 0.3 - - - - - 273 105 378 72.2 27.8 18.93

30.0 10.9 - - 41.3 6.6 0.9 - - - - 3.4 6.9 - - - - - 320 332 652 49.1 50241.31

41.2 6.4 - - 33.1 12.2 4.1 0.6 - - - 1.4 1.7 - - 2.0 - 345 596 041 33.1 66.8 18.21

57.2 6.7 - - 21.7 8.3 3.5 0.3 - - 0.3 - - - - 2.0 - - 313 904 1217 25.7 74.3 4.43

60.0 6.9 0.6 - 21.9 9.7 5.6 - - 0.9 0.9 - - - - 3.7 - 328 310 631 50.9 49.1 0.36

130.62 5.53 tr 45.18 8.64 0.96 0.07 tr tr 3.29 5.39 0.28 1578 2348 3526 40.2 59.0 1.67

GRAIN TYPES(%)
2

C
0

00

9

-S

C)

0
CD



0a
21

00

Qi

CARBONATE AND I

_$y/ /(//c/"/ c7'y' <./ '/ 0
4000-2000

2000-1000
cr

1000-500
I-

500-250

- 250-125

125-62.5

Z % > 62.5

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE

E AL S OS

SIZE FRACTiON DESCRIPTiONS

GRAIN TYPES(%)

(7 ,
' /'.'\'/C/ W''

(2) PERCENT OF TOTAL CARBONATE

(70

(\)

<6214

6.7 - - - - - - - - - - 33. - - - - - - 6 1 7 S5.7 14.

73. 6.3 - - 13.9 - 3.1 - - - - 3.1 3.1 - - - - - 64 2 66 97.0 3. 0.72

69.8 7.8 - 0.2 12.6 1.9 3.4 - 0.7 - - 2.2 0.7 - - 0.7 - - 412 234 236 59.2 40.

45.4 12. 1.0 0.3 27.6 4.5 2.9 1.0 1.6 0.3 - 1.3 - - - 1.6 - - 312 662 994 31.4 63.L

45.8 12. 0.7 - 27.1 1.6 5.2 5.9 1.0 - - - - - - - - - 306 Y48 124 24.4 75. 56.4

2 :7 4 2u : 6 1 0 0 11 1 1 0 11 0 5 58 8 37b :: , 60 : :4 06 11 0 0 1 :: 0

SAMPLE: 41-A
DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:



SAMPLE: 42-A
DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:

0100

00

0

00

00

0

4000-2000

2000-1000
C/)

1000-500

500-250

Lh 250-125

125-62.5

% > 62.5

(I) SIEVE sza DISTR

CARBONATE AND SEFT Sr) COJ$TjTUENT COMPOSITJQN

SIZE FRACTION DESCRIPTIONS

1c" />°' /c 44': o/0f /5'/ ,40<i / ' /8- / ' /G ' 0 /80//\'

(2) PFRCNT OF TOTAL CARBONATE

<62 q

70.5 -- 3.4 - - 2.4 - - - -

-
11.

,-
- 4.8

F

- -

F
-

'
- 42

/''''/\/
- 42 162

'/
0

c--b
9

is.c.
62. 2.0 - 3.4 2.6 4.0 1.1 - - - - 2.' 0.0 - - - 0.3 352 2 354 99.4 0.5

78.2 0.4 - 1.3 4.0 8.9k - - - - 3. 0.3 - - - - 372 2 374 59.5 0.5

72.8 6.5 1.2 0.3 6.0 5.7 3.3 - 1.2 0.3 - 3.0 0.3 - - 1.2 - - 33 11 343 96.S 3.2

15.73
74.8 5.2 2.1 0.3 2.5 2.1 3.8 2.4 0.9 0.6 0.6 - - - - - - 339 129 468 72.4 27.6

68.6 6.1 1.3 0.3 6.7 2.5 4.1 - 0.9 4.5 3.8 0.6 - - - 0.6 - - 314 43 357 SS.0 12.0 ;

76.44 3.39 0.60 1.65 4.19 4.3? 2.93 0.3,
0.44J 3.7? 0.53 3.51 0.32 0.68 0.25 0.06 1751 187 1925 53.4 9.6

DATA (WT.%) PROV1DED BY L. DOYLE

GR!N TYPES(%)
2



00
D

4000- 2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

SIEVE SIZE DISTRIBUTION DATA CwT.%) PROVIDED BY L. DOYLE

G.4I N

//c'C' /7'/.s0 /

(2) PERCENT OF TOTAL CARBONATE

<62 A4

55.6 - - 4.3 4.3 - - - - - - 26.1 8.7 - - - - - 23 - 23 100 0 4.30

1.7.0 .1. - 0.6 .0.7 1.0 - - - - - 3.2 5.2 - - - - - 310 2 312 99.4 2.6 22.36

70.1 3.9 - 0.7 9.7 4.9 0.3 - - - - 3.2 0.6 - - 0.6 - - 309 - 309 100 0 37.92

73.1 4.4 0.3 1.3 7.0 15.7 0.6 - - - - 0.3 - - - 0.3 - 318 11 329 96.7 3.3 28.03

67.7 1.8 0.3 3.93.5 10.3 2.1 - - 0.3 0.6 3.3 - - - 0,6 - - 331 94 430 77.0 39.0 5.44

£0.2 3.3 0.3 0.6 1.4 7.5 2.9 - - 2.3 0.9 - - - - 1.5 - - 307 31 338 90.8 9.2 0.34

71.28 3.27 0.11. l0(13i 0.36 0.02 0.02 3.32 1.86 0.28 0.09 1598 143 1741 92.0 5.2

01

00

SAMPLE: 44-A
DEPTH:

CARBONATE AND SELETAL$A1D_CONIJTUEt4T COMEOS!IJQ
LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRiPTION:
SIZE FRACTION DESCRIPTIONS

2
TYPES (%)



CARBONATE AND SKELETAL SANI) CONSTITUENT COMPOSITION
SAMPLE: DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTION:

00
CD

a0

00

0
C)

/.' /

SIEVE SIZE. oITRIeuTlON DATA (WT.%) PROVIDED BY L. DOYLE

SIZE FRACTiON DESCRIPTIONS

_<) /'
/ , /

GRAIN TYPES
2

tcY /A° /o çs//c;< /)J /ç/5/'/
V/--- f f<7
/ Q /' c

(2) PERCENT OF TOTAL CARBONATE

0

v4
( / 61

<6244

, ,. w
- - - 13.3 - 6.7 - - - - - - - - - - - 15 - 15 133 3 1.41

52.5 3.5 - - 5.3 6.9 1.4 - - - - 6.3 3.5 - - 7.6 - - 144 - i4 100 0 2.33

3.6 5.2 0.6 0.3 16.2 13.4 1.7 - 0.3 - - 2.9 2.6 - - 5.2 - - 344 8 352 97.7 2.3 5

0.1 11.2 5.1 1.6 11.2 5.1 1.9 2.6 - 0.3 - - - - - 0.9 - - 313 16 329 95.1 4. 19.03

33.2 7.5 0.9 0.6 7.3 10.6 1.6 0.3 0.9 - - - - - - 0.6 - - 320 33 433 79.4 23.6

73.3 4.3 1.2 0.6 3.0 7.2 2.3 - 0.6 0.3 0.9 - - - - 0.3 - - 345 81 426 81.0 19.0 734

.6.21 7.73 1 .89 0.83 0.29 8.85 1 .F 0.81 0.57 0.06 0.07 0.41 0.28 1.18 1481 1SS 1669 8S.7 11.37

4000- 2000

2000-1000
dy

1000-500

() 500-250

IL. 250-125

125-62.5

% > 62.5



WHOLE SAMPLE DESCRIPTION:

o

C
C

00
C)

0

0
C

CAR3ONATE AND S!ELETAL SANO CONSTITUENT COMPOSITION

DEPTH: LATITUDE:
LOS GITU DE:

4000-2000

2000-1000

1000-500

500-250

IL 250-125

125-62.5

%>62.5

SIEVE SIZE OISTFBUTION DATA (WT.%) PROVIDED BY L. DOYLE

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

/ / // /

(2) PERCENT OF TOTAL CARBONATE

0
Q

0

\, /\-'>'\, c// c/°'°/
- - - 6.3- - - - - - 12.55.2 - - - - - 16- 16100 0

75.3 9.3 - 3.5 1.5 - - - - - 3.0 2.0 - - 0.7 - - 203 - 203 100 0

73.41 - 3.3 5.5 1.9 1.3 - - - - 1.9 - - - 0.3 - - 310 - 310 100 3

63.3 17.1 1.0 1.3 8.9 1.6 6.2 1.6 2.3 - - - - - - 0.3 - - 305 23 328 93.0 7.0 12.46

65.5 11.6 - 0.6 9.7 - 1.3 8.8 0.9 0.3 - - - - - 0.3 - - 318 347 665 47.8 52.2

69.2 5.6 - 0.5 14.5 LI 3.8 - - 1.6 2.9 - - - - 0.3 - - 377 308 565 55.0 45.0

63.13 11.34 0.21 3.61 9.13 0.2.5 2.49 4.36 0.79 0.29 0.30 0.96 0.35 0.37 1529 979 2208 69.2 33.6 12.57

SAM P L F: 46A



I,

4000- 2C00

2000-1000

1000-500

500-250

250- )25

125-62.5

Z %>62.5

/ ///
/"C

-, 'ç.(4/'' /_ / 1/ ¶

' / // :y/ /

SIZE FRACTN DESC;iPTONS

GR,N TYPES(%)2

/J /(' /'/- ,,( //>/
/ /O /c / / 7 /'// ////\,/c//(/kO/

<62A4

,- , 7 - r ' - 7 - / - S.,,

ILl - - 1.5 14.5 - 0.8 - - - - 8.4 - - - - 3.1 - 131 - 131 103 3 12.00

69.3 - - 1.5 12.7 - 2.1 - - - - 10.3 - - - - 3.6 - 332 - 332 100 0 34.33

: ;;' I :: :: ::: : :6::
55.5 3.1 0.6 - 6.8 1.1 2.5 0.3 0.9 0.9 15.9 0.3 9.5 - - 1.1 - - 352 12 364 96.7 3.3 3.59

45.2 4.9 0.5 - 11.6 - 2.3 - 0.9 11.3 18.2 - - - - 4.0 - - 346 5 351 48.5 1.4

10.3 1.21 0.0-2 LIT 11.77 0.01 2.33 0.01 0.07 0.33 1.74 7.20 9.09 0.16 1.96 1810 17 1827 99.1 0.9 LOS

CARPONATE ANft KELE.TALANDCONSTITUEUT COMP031T1QN
SAMPLE: 47A

DEPTH: LATITUDE:
LONGITUDE:

WHOLE SAMPLE DESCRIPTION:

S1EVE SIZE OISTRCUT!ON DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

00
L)

00



WHOLE SAMPLE DESCRIPTION:

N
C,)

4000- 2000

2000-1000

1000-500

500 -250

250-125

125-62.5

% > 62.5

01- 8"
'

CARaoNATE AND SCE.,ETL S) CQNSTgTUENT COMPOS1IcN
SAMPLE: 43A

DPT9:_______ LATITUDE
- LONGITUDE:

SIZE FRACTION DESCRIPTIONS

i9

F',

/03 /'r W' / c//0 ,4 /c /'ToX\, c / °)) /cç. /O 7çO ///' A0/c/ //0'c/ /

<62 q

92.0 - - - - - 8.0 - -

-

- -

/
-

-,
- -

Y '.'/
-

' - /
- 12 - 12 102

cY '>''
0 i.n

- - - 2.0 3.0 5.7 - - - - 6.0 - - - - - - 106 1 107 99 1.0 2.12

74.1) 5.3 - 0.0 5.3 10.4 2.2 - - 0.3 - 1.9 - - - - - - 318 2 320 99.4 0.6 4.05

70.9 6.7 0.9 0.2 4.7 6.4 2. - 1.4 1.4 1.2 1.7 0.2 - - 0.6 - - 341 5 349 99.6 1.4 12.63

03.0 7.8 2.2 6.3 0.1 5.1 4.4 - 3.4 1.8 3.4 - - - - - - - 320 47 357 57.2 12.57555

68.8 4.6 - - 8.0 3.6 3.3 0.3 - 5.3 4.5 - - - - - - - 304 37 341 59.0 11017.93

68,55 6.03 1.06 0.22 7.00 5.29 3.23 0.00 1.6, 2.27 2.94 U.o 0.17 0.10 1404 92 1496 93.9 6.1 00.5'

sz COSTRI (2) PERCENT OF TOTAL CARBONATE

C)00
0
C)0

C)00

0
C')

0'0
)00



SAMPLE:

WHOLE S.4M?LE DESCR1PTON:

o
0
0

0

CI

0;

CARBONATE AND SKELETAL SAND CO4STITUENT COMPOSITION

DEPTH: LATITUDE
LONGiTUDE:

StZE FRACTiON DESCRIPTIONS

GRAIN TYPES(%)

S!EVE SIZE O:STRIBUTION DATA (wT.%) PHOVDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

0

r\)

<62

(
' '

( I

-
- - - - - - 31.3 - - - 6.2 - - 16 - 16 100 0

76.0 3.5 - - 6.5 1.5 1.0 - - - - 103 1.5 - - - - - 336 - 335 103 0

67.6 3.2 - 0.3 3.2 3.7 1.7 - - - - ' 2.0 - - - - - 350 - 353 100 0 24.72

65.2 8.7 0.6 0.6 6.7 9.1 3.4 - - - - 37 - - - - - - 322 20 342 94.3 6.0 2S.73

51.0 6.1 0.6 3.2 8.8 22.8 0.9 - 0.3 0.3 - - - - - - - - 342 138 400 71.3 29.3 :s.

73.9 4.0 0.3 2.0 6.5 13.3 0.9 - 0.9 0.9 0.3 - - - - - - - 346 153 531 69.0 31.2 3.41

£5.41 7.43 0.34 1.04 8.44 J 9.51 1.96 0.10 0.10 0.01 4.68 0.77 0.11 1714 311 2025 35.0 15.0 7.33

4000- 2000

20001000
(I)

1000-500

500-250

t.L 250-125

(25-62.5

Z %>62.5



SAMPLE: 52

V/HOLE SAMPLE DESCRIPTION:

0:

0
0

0
0

0

/ \y /'</.5' 1/ 'iV

4.6

SIEVE SIZE DISTRUTION DATA (wT.%) PROVIDED BY L. DOYLE

SIZE FCTI3N DESCRIPTIONS

2.3

C-N TYPE()2

0.3

-ii-

5.Oj - 3.3

2.9 2.3 0.6

2.3

4.21
4.G41 12.81 1140

5.0

1.1

(2)
PERCENT OF TOTAL CARBONATE

jo

<6244

- * - 25 25 103
'

0
(

I- - - - - 360 2 352 99.5 0.5

- - - 356 4 350 99.9 0.1 2.50

- - - 300 7 315 97.8 2.2 15.31

- - 301 13 314 95.9 4.1

32
11469 26 1405 98.3 1.7 i17.1

4000-2000

20C0-IOQ 77.8 2.0 0.

1000-500 68.6 4.5 1.3 3.;

500-250 61.2 7.0 4.5 9.0

250-125 60.2 3.2 5.5 1.2 7.8

125-62.5 63.2 9.7 1.3 3.3 10.6

Z %>62.5 £4.61 .1. 2.55 3.I2J 9.00

4.0

6.1 3.0

15.8 2.9 -

9.0 3.4

0

U.

DEPT }J:

P.R15ONATE At'D SKLTtkj $A CONSTITUENT COMPOSITION
LATITUDE:
LONGITUDE:



CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSJTQN
LATITUDE:SAMPLE: DEPTH:
LONGITUDE:

'NHCLE SAMPLE DESCRPT!ON:

C)

C

C

C
C)

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

SIZE FRACTION DESCRIPTiONS

GRAIN TYPES

(I)
SIEVE SIZE DISTRIDUTION DATA (WT.% PROVIDED BY L. DOYLE

/c'/''v, O//' \/,'
'.?' /r7/ ,7

PERCENT OF TOTAL CARBONATE

Io
10

Iu

<62 i-i

63.6 - - - 9.11-
IL '

- - - 27.- - -
-

- - - 11

-

- 11

, '

130

76.4 0.3 - 0.2 10.0 3.9 1.0 - - - - 5. 2.3 -
-

0 S7

70.0 4.0 - - 6.7 2.8 1.5 - - - - .4.i 0.6 - - - - - 325 - 325 103 0

74.1 10.3 - 6.6 8.7 4.6 1.2 - 0.6 - - - - - - - - - 312 2 314 99.4

62.7 11.3 0.6 1.2 7.0 10.6 4.8 0.3 0.6 - - - - - - 0.3 - - 328 55 14.5

77 7 3 0.3 6.0 5.3

4.86

5.9

1.66

-

(3.04

-

0.34

0.6

0.03

0.3

0.01

-

2.50

-

0.39

- -

$$
-

0.04$
-

I 170

443

13.13 7.03 0.06 0.46 5.62



SAMPLE: 55A

WHOLE SAMPLE DESCRIPTION:

U,

01

4000-2000

2000-1000

SIEVE SIZE. DSTRI

CARlONATE AND ELET' SND O UENT CO'O TON

SIZE FRACTION DESCRIPTIONS

GRAIN TYPES(%)2

(2)
PERCENT OF TOTAL CARBONATE

FLn

O.3

-
/ .r_' ' L../ '/

5 -

4.3 - 2.1 35.3 2.7 1.1 - - - - 0.6 3.2 - - 0.5 - - 197 -

:; ::: ::: :: : :
'

:

24.4 1.9 9.3 3.1 14.3 7.5 1.9 32.3 1.9 1.2 - 1.s - - - - - - 322 5

32.4 8.5 6.6 2.0 2.2 2.8 3.9 9.2 1.0 4.6 - - - - - - 305 20

40.3 8.22 4.48 2.27122.27 4.03 2.30 13.83 0.53 1.71 0.2 0.53 0.05 1456 26

Cr:
L.

(I)

2-

000-500

00 -250

250-125

l25-E2.5

%>62.5

DEPTH: LATITUDE:
LONGITUDE:



SAMPLE: 56

CARE3ON.ATE AND SKELETAL SAJD CQNSI!TUENT COMPOSJTION
I Arr$trsDEPTH: LMIIL.

/ / _/' / / //r /K'
- \S \)/ '- A - ' 4// S / \5/ç /

TYPES ()
2

/57
/ / , , 'c_.// A7.$ , .c'y "-/'/ 'oo\o\oç/.

<62 .

- - - - - '' ' I ' ''5''Y'7'/Y y
32.2 - - - - 2.6 2.6 - - - - 2.6 - - - - - - 39 - 39 100 0 13:

68.1 2.5 - 0.3 13.4 11.5 0.3 - - - - 1.4- - - - 2.5 - - 35S - 358 100 0 2.93

61.6 8.5 1.6 0.7 10.7 5.2 1.6 2.0 1.6 0,3 - 0.7 - - - 5.5 - - 307 3 310 99.6 1.0

62.9 13.4 1.9 1.3 4.7 6.5 2.9 1.6 - - - 0.3 - - - 4.0 - - 321 9 330 97.3 2.7 425

76.2 4.! 0.3 0.5 7.5 5.6 1.3 - - 1.9 - - - - - 0.9 - - 320 72 392 81.6 18.4

68.25 8.67 1.16 1.12 7.05 6.49 1.94 1.00 0.23 0.73 0.36 3.00 1349 84 1433 94.1 5.9

V/HOLE SAMPLE

0:

0;

0

C-0

0'

DESCRIPTION:
LONGITUDE:

SIZE F.RACT1ON DESCRIPTIONS

0

UI0

9
UI

'UT

I

4000- 2000

2000 -j000

1000-500

500-250

250-I23

125- 62 .5

% > 62.5

SIEVE StZE DSTR (2) PERCENT OF TOTAL CARGONATE



C

Cl

0

Ci

ol

4000-2000

2 2000-1000
C,,

000- 500

500-250

U_ 250-125

25- 62 .5

%>62.5

CAREONATE AND SKELETAL $AND CONSTITUENT COMPOSITRN
LATITUDE:SAMPLE: DEPTH:
LONGiTUDE:

WHOLE SAMPLE DESCRIPTION:

S,EVE S4ZE DISTRIBUTION DATA (wT.%) PROVIDED BY L. DOYLE

SIZE FR.ACTON DESCFflPTiONS

GN TYPES
2

(2) PERCENT OF TOTAL CARBONATE

N)

th

<62 .z

- - - - - i3. - - - - - - - - - - - 10 - 10 100 0 o.ss

62.5 - - - 6.8 5.3 1.7 - - - - 1.7 - - - - - - 57 - 57 100 0 0.47

71.3 1.7 - 0.6 2.3 7.5 0.6 - - - - 0.3 - - - 5.7 - - 343 - 333 100 3

53.1 7.6 2.0 1.6 0.5 2.3 0.3 2.2 3.9 - - - - - - 3.2 - - 316 - 316100 0 o.i

63.7 12.1 2.2 0.2 16.3 3.7 1.3 1.5- - - 3.3 - - - 1.9 - - 320 1 321 99.7

69.7 5.7 1.5 0.9 9.2 6.3 3.2 - - 2.2 0.6 - - - - - - - 317 77 394 30.5 19.5

.E0 12.0 1.73 0.96 19.17 4.3 1.85 1.23 3.14 0.53 0.17 3.10 1.67 1368 78 1448 94.6 5.4



CARBONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: D?TH: LATITUD

LONGiTUDE:
WHOLE SAMPLE DESCRIPTiON:

SIZE FRACTIOt'4 DESCRIPTIONS

0I

C

00
c'J

0
2)

GRAJ TYPES (%)

<7 c/

1) S1EVE SIZE OSTFiiEUTON DATA CWT.%) PROVIDED bY L. DOYLE

2

(2) PERCENT OF TOTAL CARBONATE

00
r')

i0

(7'

<62A4

- - - - - - - - - I- - - - - - - 3 - 3 100 0

9.1 - - - 9.1 - - - - - - - - - 9.1 - - 11 - 11 100 0

72.7 7.1 - 3.7 6.2 4.1 2.5 - - - - .1.2 - - - 2.5 - - 242 - 242 100 0 0.34

45021.6 1.2k 7.1?.1 1.7 1.7 1),3 7.4 3.3 - - - - - - - - 340 2 34 99.4 0.6

53.9 20.3 2.2 2.2 1.0 2.9 1.9 0.6 0.9 0.3 0.3 - - - - - - - 314 3 317 99.1 0.9

73.9 11.4 - 0.5 7.4 3.1 3.4 - - 0.3 - - - - - - - - 325 112 437 74.4 25.6 3427

52.56 16.52 1.02 1.53 0.43 2.99 2.5 0.29 0.59 0.29 0.13 0.15 0.C4 1235 117 1352 91.3 5.7

4000-2000

2000-1000

0 000-500
F-0 500-250

L. 250-125
Li

25-62.5
Ct)

%>62.5



;/HCLE .SAM?LE DESCRIPTION:

C,

4000- 2000

2000 -000

0 00 - 500

500-250

250-125

125-62.5

Z % > 62.5

CARBONATE AND SKELETAL S.D CONSTITUENT COMPOSITION
LATITUDE:SAMPLE:. 61A

DEPTH:
LONGITUDE:

SIZE FRACTiON DESCRIPTIONS

'0

<62q

- i (
103.0 - - - - - - - - - - - s 130 0 0

50.0 - - - 4.4 2.2 2.2 - - - - 2.2 - - - - - - 5 1 43 97.5 3.2

75.3 5.2 0.3 0.9 2.5 5.2 1.3 - - - - - - - - 3.6 - - 306 - 326103 0

53.2 22.1 2.6 1.3 3.2 4.5 2.6 - 1.9 - - 0.3 - - - 1.3 - - 312 - 312 100 0 55

58.9 17.9 0.6 0.3 13.2 4.0 1.9 0.3 0.6 0.3 - - - - - 0.6 - - 314 2 315 29.4 o. 23.5

70.9 13.1 - - 8.5 4.1 1.5 - 0.3 1.2 0.3 - - - - - - - 337 64 401

55.62 15.15 0.45 5.45 10.25 4.34 1.72 0.13 0.54 0.70 0.14 0.05 0.44 1332 67 1389 95.2 4.8

SEVE SIZE DISTRIE3UTON DATA CWT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

GR.N TYPES(%)
2



0
C,

ri

QI

r

4000- 2000

Z %>2.5

SIZE FRCT!O'J DESCFdPT!ONS

;%4// \ ' /c / /çO/O
// s/v> //,'O ./ \/x/ /

<62 q

- - - - - - - 1'J. - - - - - 13
-

13 120 0 1LS

75.1 -
-

1.3 7.7 0.3 - - - - 3.0 Li - - - - - 362 - 362 100 0 9.61

69.1 4.0 - 0.5 12.0 10.1 1.6 - - 1.9 0.5 - - 0.3 - - 376 - 376 100 0 63.65

52.6 4.3 - 2.Oj 14.2 18.7 1.1 - - - - - - - - - - - 362 2 324 96.4 3603.57

65.6 2.3 - 3.5 11.5 10.3 0.5 1.6 - - - - - - - 0.6 - - 313 13 323 95.6 3.1 2.26

72.4 7.2 0.5 - 12.0 4.0 2.3 0.6 - 0.3 - - - - - 0.3 - 350 118 468 74.8 25.2 0.63

66.27 3.73 tr 1.10 13.12 12.45 1.27 0.04 tr 1.49 0.35 0.17 1763 130 93.1 6.9 5.91

2000-1000

o 1000-500

500-250
Cz

IL. 250-125
w

25-62.5
(I)

C.4RflON.TE AND $KELETAL .LA'!fl cFSTITLiENT COMPQjTjON
SAMPLE: DEPTH; LATITUDE:

LONG ITU D E:
V/HOLE SAMPLE DESCRIPTiON:

SiEVE SiZE CSTRiBUTQN DATA (WT.%) PNOVDE3 BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

GdN TY:Es(%)
2



CARON4TE ANfl S!r.LE1AL SAND CONSTITUENT COMPOSITION
SAMPLE: DEPTH: LATITUDE:

LONGITUDE:
WHOLE SAMPLE DESCRIPTiON:

000

0

0J00

' / / \/ \// / / \ / 0 / - / , / C / \/ / \ / / /\- V 4/0 / / /

SIZE FRACTiON DEOTCFflPTIONS

GRtlN TYPES°",. do)
2

JO

<62 q

70.0 - - - - - - - - - - - - 5.0- - 4 - 1030

0

Jose

o91.1 2.7 - - 0.1 2.7!- - - - - - - - - 5.4 - - 37 - 37 100

6. 0.3 1.3 0.6 i4.3 1.5 - - - - 7.8 - - - 2.3 - - 372 - 353 100 0

5.6 14,7 0.6 2.4 V.6 6.3 I 2.9 0.6 4.4 0.3 0.3 - - - - 2.6 - - 343 2 342 99.4 0.6

47.3 2G. 2.3 0.6 15.4 1.6 6.4 0.6 3.9 - - - - - - 1.0 - - 311 5 316 93.4 1.6

74.9 11.7 0.3 6.6 6.7 1.2 - 0.0 0.3 7.2 1.2
- - - - - -

- 321 71 392 81.9 15.7 V

64.76 i3.3 0.28 0.79 13.63 2.57 1.97 0.39 1.63 3.09 0.69 .10 1.33 1405 78 1153 94.7 5.3 [53.59

SIEVE SIZE. DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

4C00- 2000

2000-1000

1000-500

0 500 -250

U. 250-125
w
t4 125-62.5

% > 62.5



SAMPLE;

WHOLE SAMPLE DESCRIPTION:

I

0,0

0.

00

4000- 20 00

2000-1000

1000-500

500-250

250-25

125-62.5

%>62.5

CAF3ONATE AND SVELT .SADcO!SLTUENT COMPOSITK1N
DEPTH: LATITUDE;

LONGITUDE:

SiZE FRACTION DESCRIPTIONS

7\/ ('SZ<, /O/c o

0

/4<:,/V
./

<6214

;'.0 20.0 -. .. - - - - - - - - - - -

-

4

-

- 100

'--

0

', -

0.32

:.: = = 0.9 =

342

aj::
12 354 0

:

3.4

:
ç.5

55.0 162 45 '02 0.3 z =

'.8.9 24.03.'. 2.3 11.1 12.'. 2.'. 3.2 2.1 - - 0.3 - -
- -

-

:0 61::
£43 1710: :910: :

51.52 19.22 0.90 1 .4 14.3'. 6.25 2.00 0.26 0.51 5.4? 0.14 0.07 p055 1369 162 1551 69.6 i0..

SIEVE iz&. oi rurop DATA (wT.c) PHQViLJED y L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CRAIN T'.'PES (%)
2



0,

N:
C'

Or0;

40002000

3 2000-1000
(1)

1000-500

500-250

250-125
LU

125-62.5

%>62.5

TYPES
2

/ //// t\/.('/ S'/C7/ >'

%;%( MW 7K// f)\.// '/' \/ / c;V

I

<62 .4

iGO.O - - - - - - - - - - - - - - - - 1 - 100 0 0.11

70.5 56 - - 11.01 11.3 - - - - - - - - - 17 - 17 130 0 0.23

65.2 3.4 - .1 3.3 13.5 1. - 0.3 - - 0.6 - - - - - - 322 - 322 100 0 1.49

52.7 212 0.6 2.6 11.7; 8.4 0.9 - i 1.9 - - - - - - - - - - 30S 1 309 59.7 0.3 8.8

61.2 12.2 1.1 '' 14.6 5.7 14 - 17 - - - - - - - - - 352 5 351 97.5 2.5 23.97

70.4 4.2 - 0.9 7.3 1.2 4.3 - - 1.2 3.3 - - - - - - - 343 230 576 63.1 39.9 :2.22

62.43 14.09 0.65 1.99 1.21 5.26 2.14 1.19 0.34 Q.08 0.02 1346 240 1586 84.9 15.1 2.31

SIEVE SIZE. DISTRiBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AD I EL ...T.8L SAN CO UENT COPt 0S N

SAMPLE: DEPTH: LATITUDE:
LONGITUDE:

Vii-IOLE SAM&LE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS



SAMPLE:

WHOLE S,MPLE DESCRIPTION:

(I)

0
1-
U

U-

Li
N4
C')

C0
C,

4000- 20 00

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

YELL34!Ol COAY TrOlLS CATLATESA'L): V:OLLL5C--t1y el I, worn,
pItOed ao bored iraçrorOn; e few .,hole, sliontly worn valves.
EOh.LiC--r1tije 51' trr plete freorits, INTRA--friable agoregates.

R:_o..:od 0.t( TO LTdTOrUJ :%TOA0L;LTIC SRLLY cLATE sALT
'0tteo aol becd Ira' onnt, aery tow

frr,r-. arejior fre oem:, OLTRA-- ,ery frIable arogorcs
ELrr,L1 2T--2I .aeiy fresh 0ato fra;owts, S . FDFJ.0l--dnll , slightly
orr, fr,00r,t:.

I. /.
2.'ol/.J51l/.-

ZE FR.ACTON DESCFflPTONS

G7! N TYPES
2/4/

-/Y /c ,,/c/'' /

OS0100ISS CRAb, QJARTZITIC, ILTAACLASTIC SHOLLY CAROCIATE SAOO:
'IULLIJSC--dsl 1 , worn pittad or frosted fre'rents; few reiati veiy
Drool;, emjular Fro:ojrts ILTRA--frijhl atRroJ.,es, PELLET--
soft, el1IptoicI-snaed, ICr. OI2--r1aTivel, freon plate and spine
frogn;ents, X-CATE.--6511 , ao'n fragments, QUARTZ--clear, aobrocnsed.

YELLOIISS GRAY QUARTZITIC SSELLY CARSOLATE SAID: OLLUSC--dol1
worn, pitted or roated frapivots, lIlA, -friable actrenotes,
TCiilOtD--retivoly fresh date and spree fra:meetn, N-CARS.--
dull, worn, pitted or frostea fran.rvnts, QaLARIZ--nostiv clear,
001oflgjlar to sabroondod.

/5Q7/,/ /c/se2
/\/'3i°p,/cO'/-5 .,/'../ ' " U

-, '" ''/ "A

pr.)
.07

10
jr)

<62 A4

557 53 9.5 21 21130 3 2.ol

80.0 1.7 0.9 3.5 12.2 1,7 115 115100 0 2.16

93,7 3,9 75 0.6 55 0. 21,9 0,3 333 11 351390.5 3.2 o

55.7 1.2 3.13 5.1 5,13 26.8 315 135 557 38.0 12.9 g.so

713,3 1.5 03 12.6 6.6 1,2 0,6 6.9 333 319 652 51.1 53.9 11.16

16.0 2.13 23,5 0.9 13.3 0.6 1.3 315 502 817 38.0 61.5 :ss

E'OLll lolL 3.ol 11.41 0.20 5.2a bOO 0.41 0.04 10.75 0,10 1431 875 2306 56.89 43.11 6.85

0 t)LIOT 0a00 OPAS iLTc-O2:2Tl: TILL CdT.flTE 5AT3: 'OLLLJSC--rostly
6.11 , p: otad, worr; fra'onr::, IITOA--fri bi acqregates, UCH1LOIO--

IELLOd:SN GRAY SHELLY CA CRATE QUARTZ SAND: LI3LLUSc--dull frosted,
,;orn fragments, ECf1TOD--plste and spine fraoonts 5-CARS.--.0 S I lortij worn p1. to fraqr or tt 2-CAOE; --roll 1 , oorr; , pi tOol t a5!oents

I51APTZ--clevr to iicjhtIy trvr,s'.cnr.t, o,brourrd.d to ro;ndcd.
dull, frostec, worn fragrnnts, QUARTZ--clear, sueancular to slaoroondeo.

rn

D
C

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CAR ONATE LND SKELFTAL 5ND CONSTITUENT CQMPOSITON

DEPTH: 32 LATfTUDE: 26 25 CT

LONGITUDE: 62 15 si

000
000



4000-2000

Cl)

1000-500

500-250
a:
L_ 250-25
w
N41

(I,'

2000-1000

125-62.5

%>62.5

c

ON TYc:S(%

,ç. \./Q. /43 0

//'
/c%Y,\o9>

<62 A4

1

rn
- (, - -

'

a-
-

'2 jr I tr

56.7 23.0 0.6 2,2 5.0 6.0 130 1 135 29.5 0.7 i.ss

08.5 22.7 15,1 3.2 3,5 0.3 3,2 3.0 300 189 520 60,3 35,7 4.4S

07.5 11.0 20,3 0,2 8,2 1,9 0.3 6,3 316 1290506 19.7 S'J.3o2.3:

67,7 C.2, 13.1 2.1 11,0 9,3 0.3 2,6 310 935 2205 20.0 73,151.53

53.7 3.6 20,0 0.7 3.7 2.6 1.5 300 126 070 73.2 26.8 5.21

2456 1.32 17.51 3.34 9.54 2.57 0.42060 3.50 0.32 1445 2541 3907 29.35 73.52 3.69

WHOLE

0
C

SAMPLE DESCRIPTION:

'00

SiZE FRCTON DESCFUPT1OJS

'tL --jellcch nIl, Dittuc, encruntnd frartnt, ECHItOID--
rntinely frnn pluon frrrt.

:'12( LICHT CItY SoLLY CAI3C%ATE çJ,IRTZ 5123: 3LLSSC--dlI, :orn,
p0 :tJ fra5: : , 3. F343M--acorr., :031.d arc fran nts few blackc'ed
ECYI2OID--rcTht:vely frost plato and spin frcts , :6TRA--frible

relater, X-C4R3.--dell worn frarr.nnts, QUPRTZ--:leur to

0
0

slittly translucent, angular to rounded, SCYE QJIITZ--bluckonec
carbcnata ag5re3ates.

0

0

Ca
0
0

v\)0;
C

U'

.oi:;:r;;o: I2LLLISC--
I p ';r.n; f;, fca;cr-, anuiar

i,-:t-., 2. .;-:':--;:, Ij f-nsn nc a;rn
,A--fr.t1n retos,

to ron n ec on;,
SI:: II :-- cko3

2ICT 3:16 sss:y c C::::: ;jo477 s01:: ,LLJS--a..iI wont
soon oliht1y pitted; srr frs:ed, 3. FL3--frest to

a; wOcl a ad fra rats, CC 2310--mI .rzi valy freaf plate nnd
spine a cr00, 6-01113 .--aa11 , worn fra3tCncs, cARlO--dear to
sii9h:ly translucent, anu1ar to subr3unded.

0I3H kIY LT:ITiC S.IELLY CASSOSATE 5123: MOLLLtC--u1l

Ca

CIT 2,1.3: --: orr ftc;
r,ticnly ',;;a rot, ?M--,.'rol

1 froso.d, en;'; ':3:;ants, LCd i.\0iD--maiati'.'ely tear pl ote Soc sp :05
imdgl:dnts, 6-CA . --dull to ircsted, worn f-ag::arts. C2ARTZ--

a; lv oorc, ri.:.. oo:r
u;2rr:,t:, El-lI', .,--r'eo:: or'5 o;ioa .:r,o oL f;:,:c,.

:nstly cLan, ar3uiar to suOrour.ded.

0
0

.,LtoL, rto, 23TZ--c ran to LootIy
ta;o1.cnrt, ocr; .ro:kd to r, ,n., .1ct,j carS.

CARRONATE ANO S<ELET..L SAfl CONSTITUENT COMPOSTO.!
SAMPLE: DPT: LATITUDE: 25

LONGITUDE:

SIEVE SIZE. DISTRIBUTION DATA (WT. %) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARUONATE



4000-2000

2000 "JOOO

1000-500

500 -'250

250-125

125-62.5

%>62.5

(I) SIEVE SIZE DISTRIBUTION DATA (wT.%) PROVIDED BY L. DOYLE

U)z0
I-0

LU

U)

YELLOSISH GRAY TO MEDIUM LIGHT CRAY CORRODED SHELLY CARBONATE SAND;
HOLLUSC--duil, worn, pitted framcnts, sane blackened, BRYCZOP,N--
worn, infilled, X-CAP.B.--dul, worn, pitted fro:sents.

YELLOWISH CRAY TO MOJ:uM 0kV? ARTZ1TIC SHELL? CARIONATE SANJ:

o HOLSC--do I, worn, pitted and tored Hi Joarts, soo;e HI acHened,
O 3. CAH.--Ujl , worn. pitted .rc bored Frs3ments , x-c;Ro.--dui 1,
7" worn, pitted sec csrL rra:ert:, TL--ciea" to translucent,

ssoan. Cr to uL. rosre.cd; nope rpo rt-o1 a CkwOOd CO rsonatc dGrO4aten.

IELLOIIIS:-I GPO.? TO IEDIUN LIGHT CRAY QUARTZITIC SHELL? CAREONATE SAND:
o HCLLIJSC--dul 1 .nrs, pitted frecner.ts , sorts blackened, B. CARB.--dul 1
o ,,orn, pitted fr nuts 6-GAiL--dull . worn. pittnd frst.nantn, QUARTZ
f) --deer to s1iHtiy trntiurnrt, Osr.anGular to sbrounded; some
o qrtz-olackorwd cCrtsrota COIreNintus.
00

GRAIN TYPES(%)

/,(35 /;5u /°'/cs/a2
S' /' / '/

LIGHT OLIVE GRAY TO MEDIUM LIGHT GRAY QUARTZITIC SHELL? CARBONATE
SAND: NULLUSC--dul 1 to fronted, worn and p1 tted frar;ents , sor;n
blackened, ECHINOID--relatively fresh plate fragmtnts, 5. GARB.--
dull to frosted, worn, pitted fraGments, X-CARE.--duil to fronted,
,iDrn frannoonts , QUARTZ--clear to oh 5htiy trCrsl scant, subarg1r to
ssbrounnsd ; few qierto-bisckened certonate O55r.jUtCS

ELLOIISH GRAY SHELL? CARBONATE QUARTZ SAND: MOLLUSC--rn3ntiy dull
to irosted, worn frOGlCnts, B. FORAIV--relativaly fresh ad whole;
some cni pcc; sore frar:ntn , 6. CARS. --dull to frosted, worn
fe:;ents, V-CARE .--dul I to frosted, worn fraGments, QUARTZ--
non sly clear, 0C951 ar to subrur.ded.

YELLOWISH GRAY QJARTZITIC SYIiLLY CARCONATE SAND: M3LLUSC--duhl to
frosted, worn fraGments, B. FORAM--relatively fresh and whole,
INTER--friable oCUre?etns , PELLCTS--frihlc, ECHiNG1D--rltieely
Yresn plate inc spine fra?oen;tn, 6-CARD. --uil to fronted, worn
frw,;nts, QUARTZ--clear to slightly translucent, angular to
ubro;indd.

(2) PERCENT OF TOTAL CARBONATE

9
r')

<62 A

66.7 25.0 8.3 12 12 100 0 i.si

59.7 3.0 16.3 13.0 0.9 3.0 0.0 0.0 0.9 233 16 251 92, 7.2 6.82

3.0 1.0 23.2 20.8 0.9 o:o 0.3 0.3 315 34. 3L9 3, O,4g4

43.3 4.9 26.3 13.6 3.7 2.9 0.3 323 99 022 76.5 23.542,51

01.7 5.9 39.1 6.8 2,6 1.9 1.0 1.0 307 42 729 42.1 57,615.64

35.7 6.0 3,0 37.9 2.1 5.2 0.5 0.3 0.6 0,3 6.7 330 112 442 74.7 25.3 0.54

46.52 3.49 tr 25.94 12.65 2.33 0.25 0.11 tr tr 2.04 0.04 0.43 0.18 1520 685 2205 74.57 25.43 3.77

CARBONATE AND SKELETAL SAND CONSTtTUFNT COMPOSJTIQII
SAMPLE: 212?A DEPTH: 125 LATTUD': 26 24 59

LOtsJGITUDE:32 56 02

WHOLE SAMPLE DSCRZPTION:
SIZE FRACTiON DESCRIPTIONS

00
(.1



SAMPLE:

WHOLE SAMPLE DESCRIPTION:

LOI.S.Y TRA TO GER? G-T TPTi O.TE STRU: ROLLJSC--ottly
Oji I, arm, pitted fro:nto; feareisti veiv ireth , engolar irajnants,

wre e'no irfi led, soe en osted, CORALO.--
1, p1 ttedbramoh fr':r.ertt, sane encrutted, iLLE'i--du1 1

p1ze fragoonts, X-CAR2.--duli , warn fragments.

c L1r1 GRA CO7TTL3 C'.ATG GA:)'. TLL1SC--ciI, :nrn, pitted
o nTents, nn rnm,D4.'--c11,-tr' and cft.n irfiiimd,
o ..LC.--c. , rn, 1ttc ant ttre4 nr;:nntt , .

worn frogran ts, 7-U I--dull, warn, pitted and bored frtgmonts.
00

fiULO,I nni GARY 5AL7Y Tn lRTU'3: ALt. L--nta Ily dull and
ts , ttttt a: ttud oed Ytrtd, 1. TORT--rot-i vnly fresh

n-n dull, rnutlja lew:tnchIn:-t e-nn:rt, CCYAUG.--tuH, warn
1rugnrns , .:.U:-:.n.--dun, worn froc:nuts, OO. bcrd, B. CARl.--

w.rn fragnants, often pitted, i-CARt.-- Cull worn fragments.

GRAiN TYPES

p ç '..' 1''
'-' 'tr '''/-. f.3i-;7Vl''V 1);

SIZE FRACTION DESCRIPTIONS

"ELLOIJ IS3 GRAY SmELLY CARLY,ATE SAUD YIOLLUSC--OO1 I to frosted, worn
fra;ments, B. FCRAI'l--moatly relti eely fresh ar:d wtole, some worn ar.d
chipped, H. I.T'ET1--dull , worn fragments, some bored, B. CARS.--
dull to frosted, worn fragments, X-CARB.--dull to frosted, worn
fragments.

YdLLQ5Yi CRAY TO 1E31L1I LIGHT CRAY SHELLY CAREOTATE CGT: HULLUSC--dell to Tros ted, worn fragments, B. FOTIAM--relati ely fresh ant wnol;
sane franments /L'.::yypA--dul 1 , often worn, frqmests , B. CARS. --
dull to frosted, worn frag:"ents, some smcotYcd and shiny, 6-CARl.--
dull to frosted, worn fragments, QUARTZ--clear, sebengular to sub-
roan dod.

YETLOLIRT GRAY TO LIGnI CLI GRAY SHELLY CA45T'IATE SAD: R1CULtJSO--
ml at.i vely fmcah, nçu1r, tn n-stall fregnorts and worn,
froc:cnts, S . FORAM--nestly f-nab and whole, ECHIliOlO--relotivly
fmns) plate and api se fregn:onto, I-CARS. --worn, frosted fragments,
QUARTZ--clear to slightly translucent, mostly subasgular to sub-
r Cu rice U

/</.'?' t4 ,'
//E'S3R //

(2)
PERCENT OF TOTAL CARBONATE

C
C

N
10

<62 '4

20.5
I-

5.95.3 2.9
/ -

14.7 20.3

,P V/ .,
3.;I 311 100 0 s.o

16.3 1.3 4.3 32.6 3.1 3.8 18.5 1.2 325 325 130 0 13.43

33,6 3,11 12,7 20.5 10,7 1.7 0,3 1.7 8,1 2.3 3116 3116100 0 2057

33.2 12,0 1.3 11,3 23.3 8,1 2.6 0.3 1.6 1.0 309 309 100 3 41.14

27.4 5.6 1,0 9,1 25,11 22.5 3.6 0.6 0,3 1.3 13 0,3 307 2 301 90.3 0.7

40,9 5,7 1,3 41,9 2.9 £j,4 0.3 1,6 315 7 322 97,3 2,2

31.1)3 1.33 0.1)7 9.1)7 28.01 10.06 2.15 0.11) 0.05 tr 0.05 2.09 4.46 0.23 1.15 1636 9 1645 -3985 0.15 4.4Y

CAFONATE AND SKELET4L SAND QO[LTLJEj'T COPPOS1DON
DEPTH: 17Y LATITUDE: ° ?d eq

LONGITUDE: 33 23 00

00

00

N

N

N)

N)

4000-2000

2000-1000

10 00-500

500-250

250-125

125-62.5

Z %>62.5

SIEVE SZE DISTRI



SAMPLE:

4000-2000

3 2000-1000
(I)

1000-500
1-

500-250

250-125

125-62.5

Z % >62.5

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE

''2"- / /2)13 /:''./'/$ty',*' /.", /A"/o'c//o/ /
GRA!N TYPES''( /3)

2

(2) PERCENT OF TOTAL CARBONATE

<62 q

21.2

- - -

12.1 21.2

, ( -r J' -

33

/ /
33100

1' '-7

0

/ -

2.35

12.7 i.3 05. 0,0 2. 9.Li 3,3 1.2 330 330 100 0 15.54

23.6 16 53.2 2.0 2,01 2.9 1,5 0.3 3 3 100 0 2.3.73

16.2 16.0 17,7 -li.3 0.6 .5 33 33 130 0 25.29

25.7 12,2 2.2 52.1 0.3 2.5 0.9 1.2 0.3 327 327 103 0

33, 9.7 1i,i 23.0 5.3 2.6 1,0 1,3 332 3 311 99.0 1.0 .;o

20.911337 8.53 47.22 3,30, 165 0.25 0.05 0.Os 2.617 3.11 1.12 0.31 1376 3 1373 99.95 0.03 5.06

V/HOLE

0

01

oo
7

00

01

SAMPLE DESCRIPTION:

SIZE FRACTION DESCPTIONS

00
(y0

it)'

VER( Li6hT G9P? 3CPOED 299 CAJ 13: 5:OLLJSC--mostly cull. pitted
cr crtrd franrents Fre fre:n, cn;al Cr, thn shell fru:::c-nts,

LC--Ooii , uun, tittud urd oct00, rorostd fraycunts,--r.tijctr. ar2 fiiod, 9-CARS--dull, bored and
0rcrtted, cre;ular fr.rts.

YELLO91SH 3515 SRELLY F IiNIFPOtL CORSOSITE 3)1.2 M22LO5C--di I
to frosted, ;o'r nd pitted FrS2).r0ts. S. F0RA5--00l1 to siny,
ocr to soottod; sons cdi pped; cone c;;ltrr.utu: foors , P .FC34'f--

vol stivuly frssh nd woole sitS sone fraosnts, ESlL0Z0A--wrs
Frvments, X-CARB.--n3s:iy dull to shiny, ofoen snoothod frarents;
corn dul I to frotted, worn frs,jocnt , solo 91 tted.

(ELL3fl J1 2C3Y 2212322 32o'r 02)102.272 34:2 IS3LLUSC--rrostly dull
,Drt, ptud ou ec fr j::rr.l' 5. F2)Al--oul 1 to hiry, eurn tov,otri, :.ostly ,i tt oirrJ oo..s ; 'coy a2lutiria:ui forcr.,.( A ' A u:l

t ,.r ,nc C 3,

YELLO.lSrl GRA'( SHELL'( P291115162522 299005471 3920 NOJoL3SC--
Jul 1 to frustud , wcrn fronnonts scr:c rl oti rely fre2)r , oh

003 j1r scell fro;:oott, 3. 632911--relatively fresp an: roole,
1. )CIJr7I_-Aresh , wrole coo fraincnts . X-C133 '--Oszlyworro, sr'Jothec,
hi ny, tcr,cicd frs:rcnts,

112 3H 3296 tO :.62292 s:1.Ly 227302172 Si 23: OLLU2O--ooctlyu. 1I,crc, ;ttr1 )rr,1.., Ii. I1)'il.--dcj '... n1y, ucro
to toctri, .r.oiu : 05 Or 206 u4:s scr:e rresrur,d whnl,

i;.3.ti:rtuc Fort, c2r3. --6j1 I coro , p tre6 frccrtS
1, u.uro,t; tteO frac;:critu ar. Jufl to ,orn to

rorrunc fu'c

IPLLO.1S;-1 03,1 FC1i11l3IFEiA SHSLLY CR21937 SASI): I.13267SC__
1 Lu i no LeS, 'or' 'i:: vnts rd rnLtl vu yfrn ' , at trrlfl

1 s '1',- una wro' P r 3.
nd fruv:cr2u , E0J12012--frosn plate ad spine fraeots , 3-0-53.--
dcl 1 to frosted, 'cm fraqnnsts; corns srnootr,ed and cci ny. QJARTZ--
dour, subsnuiur.

26 24 59

CARRONATE tND $ELETAJ \NDCQNSJJTUENT COMPOSJflON
DEPTH: :2 LATITUDE:

LONGITUDE: s 49



SAMPLE:_ 2iCd

WHOLE SAMPLE DESCRIPTION:

Cl)z0
0
L.

Li
N
U)

00

4000-2000

2000-1000

IOCO-500

500-250

250-125

125-62.5

%>62.5

LIGrl G4.A( COIR008II 0ARaCl;,TE SA:lj N3LLUSC--djil, worn, bored
frereritu, bk(OZCA--dull, orr, CGRALC.--dull, bored fragments,
X-CAPB.--dull, worn, bored frarrnto.

'ILL 111 G4 T3 L:0T Gall LR.Gy C LOLl SLELLY C IGLATE ILOD:
GL.C--ostlj cl ', vrn, bared fr;:e:Lu; sore reletively fresh,

sn3u1r frs3r,c,its, 8. FIGAY--dull to tnIOy, vera, Oftin with chipped
sages, ERYGZCA--dull , earn frsjments, E0L13315--rrlatively fresh
nate fsymorts, X-G.Al3.--dsl1 , worn, bored rraonsots.

SZE FR.ACT!ON DESOTPT!ONS

GRAiN TYFES(%)2

JYELLUOISH GRA FORARINIFERAL CARBONATE SAIID: NOLLUSO--mootiy dull,
worn, frosted fragments, B. FOfM--re1atively frost. and shale, some
chipoed P. FORAIi--relatively fresh, whole vd fragnets, ECRIN3D--
rc.lOtve1y fresh plate and spine fragments, X-CARB.--aufl , worn,
frosted fragmarits,

9ELLOUISh GRAY FG.GANJNFUDAL SIELLY CARCORATY SAL_.
reiatively angular frag;rerts arid dull, warn, frosted fraeesnto;
many whol5 snail shells, B. FORAII--relotively freon and whole, some
with chipped edges, P. FOP.AM--rCiatiouly fresa, whole on 0 frncr;erts,
ECLILCIU--frash plate and opine fragments, X-CARB.--Culi , warn,
frcs ted frud.nCnts.

<62 A4

21.3 157,2 7.1 7.1 7.1 114 114103 0 532

15.1410.1 19.9 3,3 3.14 5.1 0.7 1.'4 0,7 3.0
8 f

314515.0 7.3 23.9 1.3 5.7 14.3 1.3 9.01

14.14 18.3 147.5 2.2 0.3 5.7 0.3 2.7 0.9 333 333 100 0 18.55

37.3 119,7 25.14 16.0 7,2 2.5 0,9 319 319 100 0

30.2. 5.3 9.19 16.14 5.6 10.5 0.0 0.6 323 323 103 0 17.35

33.71 11CR 20.85 13.1:4 0.31 551 3.02 0.12 0.13 2.33 0.51 8.15 0.41 6.87 1616 1 1817 89.97 0.03 r.::

C)
I')(I

:lloLLc--
ready a 1,uOrn, bored or fronted fr..l:rts, 3. FCP.fdi--rolotjvely

IELLGCISi GRAd S9ELLY CARDOLATI SAG: L3LLLSC--i.otly rri'Otvely
frsh, angular, thin shell fragmCnts and whole snail ohelis.

0

00

whole; Oul I ta an: nj, worn to aothed, of ovr. chi pped,
P. ECRAM--frcan to oligCtiy dull, :nmstly wholo, 9-CARE--dull, worn,
TrGsted or bornO fragments, QUARTZ--clear, subrour.ded.

OSTRACOD--trend, broken valve traonts, B. FOICRM--inostly fresh and
hole, P. FORAY--fresh, wholo and frugarents, ECHINOIG--fresin, piOtC

oj spi no fragments, X-CARB. --dull , worn, frastcd fragments.
a,)
(\,0

0)

SIEVE SIZE DISTRIBUTION DATA (wT.%) PROVIDED 81 L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARONATE A1) SKELETAL SAND CONST!TUENT COMPOS1TO4
DEPTH: 50 LATITUD 26 24 56

LONGITUDE: 84 a:: 03

000
('a

Kl
10
9



SAMPLE:

4000-2000

2000-1000

1000-500

500-250

250-25

125-62.5

% >62.5

CARBONATE AND SKELETAL_SAND CONSTITUENT COMPOTQN

DEPTH: 63 LATITUDE:

VERY U it-IT CRAY SHELLY CA LATE SALE: 'OL:iSt---:eostlj dull , p1 ttea
La; rums sacruStea erG rerun, [CHIL3IE--dul 1 plute frjr:rnts,

L2(Gz;:.--dui i.e 1 ht1y worn fruE:r.Lr, ri; 1 lcd with finer quurtz
d curL satY e..ed.

ICR! LIErT G0.!FT RA.H IF LEL EHELLY CAREELATE LARD: MOLLULL--
dull, pttd fr mares, some bccci;tor.r hiackd and

nero beaka, C. F .__:rrsne tororri, whala red
urea. r,l--reiut' July fu.-:h plate fr:C.:usta ITRA--

rcGerutc1y r mESS, platy araLtun.

MEIU- TO YELLO.:CH ORAl FOYY-LLEIFERAL SCULLY CL.(LLATE CARD:
o NIOLLURC--.nttiy dull, scm, rctted fruerste, et.e hiacAcued,o 1. FO ".--,Ycia are fm-rots, Loch fretS 5:5--err.; some darkened,

CC- O--:rSy Lrsh pThte fru:,ent5, X-CAP.U.--cull, worn
O traCted rmmmSnts.00

SIZE FRACTION DEsCRIPTIONS

LONGITUDE: 63 09 CD

WHOLE SAMPLE DESCRIPTON:

VOLE lOOT GRAY TO LICHT GRAY FOP.AHIOFLRAc SFIELI.Y CA000RATE SARD:
MOLaUS C--costly dull, worn, frosted fruneants, nc:eu hiuckseed,
3. FOYRYI--whul a sad froieests , dote fresh and sum:; soms Si I (jstly
encrusted, ECMINOID--rolatively fresh plate and spine fraqments,
X-CARU.--dull , son, frosted fragments, QUARTZ--clear, subsngular.

VERY L IGHT GRAY S.IULLY CAREORATE QIAF:TZ SAIIO: YOLLUSO--dul 1 , frested
B. FORAM--mostly fresh nod w:eale, [CFiilOiD--rmcuti fresh

plate. ace spire fragr:aets, X-CAS3.--dull worn, frosted frsecnt,
QUARTZ--clear, angular to subrsunded.

YELLOWISH 0-RAY QCAP.TZITIC TOYAMIR:FERAL Si.ELLV CARRESATE SALE:
i0LLUSC--C:ii , Yccetod, oars frammunts, 3. FOLEM--sholo and fru9natts,
teen frcsh nc urn, ECHICUID--fruor, plate sac sair.e fra;ments,
Qa..--:Tz--cie.,r, s,husyul.sr to sLbrounaied, X-C123 --ul I, worn
fisted rra9menta. 1(11

N)
K

LESS

ICJ

<62 ..q

L5,7

II
30.3 0.0 0.0

111 10 10100 0 O.LE,

0.0 5,7 1.3 14.2 0.14 2140 2140 100 0

05.0 3.7 2.1 0.1 3.5 5,5 2.1 .31 3011 1 3142 99.7 0,3

143.5 30.3k 0,3 15.9 2,9 11.21 0.9 3147 2 3140 99.14 0.5 7.60

145,017,9 2,3 21.5 1.0 9.1 1.3 lUll 307

300

132

1408 758

143909.9 30,1

1121457,6 30.4:33.0 7.14 0.3 1.31147.14 3.0 3.0 0.3 14,3

42.63 17.79 0.07 1.76 24.74 2.32 7.86 0.75 0.12 0.4:' 1.13 0.14 0.17 0.02 0.02 1545 543 2083 64.33 35.67LO.5,

SIEVE SIZE DISTR:BIJTION DATA (WT.%) PROViDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

GRAIN TYPES(%)
2

27 :5 no

000

00



WHOLE SAMPLE DESCRiPTION:

00
Ifs00

4000-2000

3 2000-1000
C/)

1000-500

500-250

- 250-125
w

125-62.5

MCLLUSC--or.e a relatisely Fresh, ehole bivalve; one is a dull,
slightly encresteO fragn.erlt.

GYP TO Ytl0' O°Y GOYLLY 0ATE S,LD: hIOLLUSO--
005513 relaz:'ielj fresh, ettie Lva1ves arc fresh, srcjulsr frsgients;
ass str is. snul, ES fsiL--relati.siy fresh pluto fragmostu,
B. CASOI.--dul 1, pi ttrs frrasets, 9-CABS--dull, pi :tcd or bored

SrLLL Li iCE SILO: 'lOiLSC--niostj dull,
.arri, ittod ord Frst fruq-entu; scee relatively fresh, anjuiarfraeot: scurs du irsrzly arr wrscfle si vul VOS WIts scri.

vs sose frs.sh, ,:col sic:];, B. CALB.--dui] , pitted frsaosists,
h-Cl .--c.i 1 siorn , p1 tta'i frapso-ts , Q0IilTZ--clacr to tl ihtly
traraucsi5, tuorsuccec Sc. roo'cis.d.

/L
a)

5ZE FRACTION DESCPTONS

YELLOLISh GRAY FCRAYINIFERAL ShELLY CAYSOLATE SAI,0: MOLsLSC--
ei uti I'e]y fresh, Cr fragrssnts and dull , frcsled, pitted

fr:çaents rusy fresh, ao1e snail shells, . FOtAl__:-,esty fresh
and shale, often chi ppsd soon ag.:lstirated, ECYINO:D--rossly
relatively frCsiI frurents, B-CRAG--dull , frost ad, worn franonts
QLRYTZ--claar, sn;vlur tc uubroand.d.

YELLCUISH GRAY SIELLY CALGGNATE SAND: MOLLUSC--rustly dull , frusted
fregirents , B. F0P.All--reati velv fresh ann shol a, ECHINOID--rel a tively
fresh plate fragaents, C -CARS. --dl 1 , frosted, warn fragirents
QL'ARTZ--alear. angular to subroarded.

79,/(/O\
>/'c' -'/ 'c , ,-'f .'.'

10500
on
0

<6244

( / 7 0 ' -

53.2w 7,730.8 H 26 260 0

2.7 3,0 15.8 12,5 2.1 I
11.2 2. 0.6 335 3 358 90.1 0.9 i.:o

37.0

20.7

22.0

39.7

0.9

1.0

1.3

0.2

24.2

15.4

8.3

1.9

4.1

10.4

j,
1.01

0.3 314 7 321 97,S

0,3 0.3 317 8 329 97.5 2.5 9.00

33.8 13.7 0.3 1.3 32.1 1.3 7.2 1.3 307 63 370 83.0 17.0 5.45

40.29 1Y.Y 0.50 0.9. 27.6: 2. 6.9 0.35 0.03 0.03 0.08 0.30 1301 81 1382 83.64 11.3i

(I) SIEVE SIZE DISTRI8UTION DATA (wT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARSONATE

CARE3ONATE AND SKELETAL SAND CONSTITUENT COMPOSITION
SAMPLE: 22hYf

DEPTH: 107
ATITI '7 5 -,

LONGITUDE: io

LL000ISH GRAY SYELLY FCY.AMI1IYESAL CAfSCATE SASO: lCLLUSC--
rd eti VQi fresh, sntular frurerts and dull, frosted fragiente,
B. FCYAIl--rrostiy fresh arc caheic; vote cYipaod , ECh1LOID--frsr.
pits ri api in ia..,: sata , X-CIRi . --dull , fres tS ir.55555:itu
cTARTZ--cloar, or.gulur to subungular. on

GRAIN TYPES(%)
2

00
C

00
C

00

0;



CARBONATE AN!) $KELETSL s!n CONST$TUENT COMPOSITc
SAMPLE: 2T DEPTH: ii LATITUDE: 27 ? 20

LONGITUDE: P3 30

WHOLE SAMPLE DESCRIPTION:

C')z0
I-0

LL

LU

N
(1>

4000-2000

2000 -000

1000-500

500-250

250- 25

125-62.5

%>62.5

h3LLLC--re1ati eiy fresh bivalve fracrentu, B P90204--slightly infilied
and encrusted fragnent, B. FC2At--freah, slightly worn.

o A3 5:L 0499: :3o--sl s1i c1 1,
o ,rc:s en.: nran ...nvc u ,.,ic:, ss,:c esnru:LU j.uvurr
o OCr D--rsso p:t fr :wnc, B F0440.--sligrt1jwrrr fraBnent,

:9TP.A--lisnif:ed a;9;t.
00

e- '

//,n
-3_p

SIZE FftACTION DESCF!PTONS

(L\N TYPES (%)
2

/-/-'/ / /

LL3_.I3 3412 SOLL 3431943: 049: 3LOS0
'ni .ti vely fracii, angular franunts dull , frDsted fralents;
nany fresh, wOole snail shells, B. 20341--relatively fresh and whOle,
scee chipp5d, ECKlN0ID--freh plate fragniants, X-CAR3.--dull , frosted
{fragn:sn:s, QUARTZ--clear, subangalar to subrounded.

L

00LC,,ISU 134? F0S41091FEFA SHELCI cAo:.',:TE 3403. 11.LuSC--
'ron: tin c:,gal ar r.gn.snts ala call , Ti'outea fra3':ac:s ; nulls
fresh, shyly snail shell:, 3. FCR9--ralutively fresh and shnl
sar:e fragnects . 00011313--fresh plate and sise frasnents, h-CARS.--
null, froctod fragments, QUARTZ--clear. sucangular.

iELLC.iSO .i;,s Fogo:oir:3;L :LLn COILOOITE BAOU: 3LUSC--
asti" Jail ira ,0 f'an ,n:ts ; soy freun , anal e unail silni is,

3. FOCA.l--:ostly fresh and scale, ECH1tl01D--fren plate usc spine
fre:mssts, X-CA3B.--dsil , frosted fraBmests, QBARTZ--clnar, Sub-

a- to Suoroan000.

10a-)

<62 j

19,3
(__-.' (

7

,1 '

7,9'O

- 'y'

U

71.5 2.0 2.9 5.1 1LLs 2.0 2,0 00100 0 0.78

67.6 7.1 0,3 11,6 21,9 3.6 0.3 1.6 2.5 0.6 360 369 100 0 1.52

37.2 31.9 1.3 9.3 13.1 2.2 5.9 1.3 1.8 320 9 329 03.S 1.2 os:

35.2 5.5 1.9 0,9 10.7 1.3 6,3 1.3 0.3 0,3 0.3 S1S 2 320 99.9 0.6 :2.24

91.5 15.2 1.3 0,3 21.6 3,2 3.3 0.3 2,9 0.6 0.3 315 314 31;9 90.3 9,7 33.83

41.77 25.22 2.41 3.52 .1.01 2.39 5.14 0.79 1.32 0.27 0.45 0.43 0.02 2375 40 1413 95.19 4.S1 i'4

SiEVE SIZE DISTRIBUTION DATA (wT.%) PFOVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARDONATE

3 C.1.Y i_L!.i C3.U: JcLSC--r.l tiVOiJ irs:h,anrt, ar: :;i Ortn ;:t:; cull,ii ie ri r .. d 1 ar. . ote:
ci,: p:n, 300 ,913--fre:n plate fr ginor.ts , 2-CA --dull , frosted

o fraysots.
00



SAMPLE: RR1IA____

4000-2000

2000-1000

1000-500

500-250

250- 125

125-62.5

% > 62.5

YELLThISk DRAY, S ODE CARYCiATE SANS: OLLSC--rost1y dull, worn
bored iray'nts; i ce freed, urn jI ar frenmento oory enoreet toY
C0R,Li. --dull , worn, bored, oftr, ur,crctcd , bunned frucrnnzn,
/.-CRAB--coil , worn, borec nd encrusted, 000tly irrRAuiar fra:nents.

LIGhT GRAY, CORRODED, SHELLS CAREODAIE SlD: I1OLLUSC--ncntly dull
ecre, bored fran: onto, /ite ten, CORALS. --dul 1 , worn, bored,
brartoen tru.:unzn , Of ton rtr.sd On(0LoA--edull worn. 03010

--d'..i i,00rn, tord of:n ir1l cc, Yr:entt.

LiGrT IRAn TO YELOilOS GSA? SHELL? CA?IICT SAID): SOLLLeNC--
t.ottlj cia 1 worn rottcd, pt too; Ond bored franoents, CORALC. --

I, worn, p1 ttod sni 5cc-S fra:nts, 11. F AM--Yroh to worn,
wrolS sOd chipped, X-C°NE.--djll, worn, frosted, pitted nd bored

'i /' 'T.y '-7', c1, N,,

_____ LATITUDE: z 5P 2P
DEPTH: :43

YELLQ ISH FRAY SHELLY CARBONATE SAND: NOLL'JSC--30st13 dull, worn,
frostod fr,noanns soon franc, whole snail shalls. B. SOILDY--
;r.cutly crete od whole. coo we th cci ppod caces soon anti eti tutOd

ECr.iNOit--freuh and eurn , piece and S?1ol Tranents , 3RSOuCA--
dull , worn fa;cnts , X-CASD. --dull, worn, frouted fr:cttu.

YELLEO! INS FEY.? SILLLY CADI3CNATE SEE: llJLLLSC--iul I , nrostaa
frccts and freuD, wnol e soot 1 uh1 is, B. FOA1'l--frosh and whole,
[CHIiCiD--rltively frnsh iLtC ass spire fro;:ents, ETY,A--
riarle ufJreclutes , X-CDRR --dull, frosteS , worn irag acts, QUARTZ--

clear, .cr5ular to subraundad.

<6214

2.1 50,0 1.8 15.6 13.0 1.8 3.7 5 59100 0 14.9:

459 0.3 L1 37.4 1.6 5.3 9.6 0.3 SiTS 335100 0 .s.o

2.2 17.1 0,0 2.5 1.6 6.9 1.2 327 327100 0 23.E0

582 8.1 1.2 3.6 17.8 3.5 5,9 0.3 3,0 0.3 332 332 103 0 is.s

47,5 12.7 1.5 1.2 22.2 5.9 5.5 0.3 0.3 0.9 1.9 323 15 3119 05.3 4.7 2.d.

L48 IlL1 2.6 22.9 2.6 7,5 2.9 0.7 4.6 533 18 321 95.3 4.7 1Db

3.54 0.30 1.17 REED 1.77 2.35 0.07 0.05 2.92 6.97 0.31 0.17 1.12 1709 31 1740 99.69

GRAIN TYPES(%)
2

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARBONATE AND $ E. . SAND 0 . 050
LONGITUDE: 55 ?

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

00
I';

00

YELLC.eISD DRAY SHELL? CARBONATE SAND: 100LUSC--rnostln Sal . rtuted
frunoents rd f's , hole soot 1 shells, B. FSRAi--n:ostl; tre,f Old cr
senole, ECiIIOOID--reintvely fresh pluto and cries truccalts,
)-tcli.d. --dii, frostod, warn frupn:onts , 5/ANT--cioar, u/cIsc ta
subro..nded.



SAMPLE:

WHOLE SAMPLE DESCRiPTION:

4000- 2000

2000-1000

1000- 500

500 -250

250-125

125-62.5

% >62.5

hIOLLUSC--gray, dull frgment, slightly encrusted by bryozoa,
X-CAPB.--lijht gray, dulislightly bcreo fragments.

LIRT GRAY, CGARCGLG CaLl ;Tii SAAB: IBmLLSC--memtlj cull,
orri rm bored fra.RAmnt; same trmstd arc relativelj frssh fragments,

BiY0Z0A--dmll , sarr. fragments, slightly infflled, X-CAR6.--dull
worn, ocred freg.ien ta.

LLa:Om GRAY 30 LRAT GRAl, CRAbbY FDA1I1.FEAAL C CARTE CRAB:
o LLSG--Ca I warn, frottn Cr a'n4 Fr :Tens; 55mO relatively
O frear r.mm Cr., 3. iU,--rrmmii .,r.d dull, was le fragunt

P. FUPAY--relatloely fresh arc WFc,ie, EChIIIOIC--fresh to slightly
o dull plate fragments, X-CARL.--dul 1 , worn Fra3.:ents.00

"-.7-.,/ARA '

SiZE FRACTION DESCRjPTO5S

GRedN TYPES (%)

YuLLCI,1SR CRAY, F3L(ccINIFERAL CARUORATE SAAB: M3LLUSO--Ouil , were,
frcstcd fragments, soma boreC, B. FORfrM--fresh to dull , nestly whole;
se:ne chipped, P. FCRAE]--relacively fresh and whale, ECHINOID--
fresh and dali plate fragments, X-CARB.--calI , worn fragments, often
bared, QUARTZ--slightly translucent, smbangular.

% 4q4,
/36 / -,O' /.m,0" '6y.;v-4 /////

YELLOWISH CRAY SHELLY, F3RAI]1U1 FERAL C.AnCOAAT[ SAND: NICaLUSE--
meatly dull, freteu fragments; some fresh, whole snail shells,
B. FQRAM--f and whole, soon slightly chipna.l, P. FORANI--
Fresh, uflele rad fraLmarts , ECHlN3:o--relatmvey fresh plate
fragrereta , I-CRAB. --dull , worn, fraated fragments, so"e :rre;.la.-ly-
a ha pCd

YELLOWISh CRAY, FOAARII4I FERAL, SHELL CAR SENATE SAND: NIOLLUEC--
call , frated fraqr;rnts; frcnh woquisr frupra a'. s .ui'.Cfrp.n
saul 1 She] s , [3. FORAY--ic] ati vely trace nd whole, some cnp:ed,
P. FORAY--fresh, mostly whIe, OSTRACU3--motly relatively fresh
ir.rg:.-ents, [Cli 13013-- broth plate and opine frugmmi: SS, QUARTZ--
cl,sr, angular to subrounded.

9

42/ %'Y/ /' /r/ '1'/\ //o J

<6214

- ' r..
.i

L_......r._____f_...__r..__.
- '

3

L' £...._

lOu 0 1.46

61.0 3,0 12.6 3.5 1.7 3,0 3,0 59 59100 0 i.se

32.2 21.3 15.6 17.7 3.0 0,7 3.0 0.5 0.5 SOS 532122 0 2.43

9,5 10.3 51.6 13.3 0.0 3.3 0.3 1.2 0.3 332 335 99,7 0,3 6.46

15.21.00.9 0.7 0,3w 303

315 2

303100

321

027
31.6 3.5 22.3 12,2 2.2 (3,6 10,0 99.0

24.3: .2.Y; 33.13 17.53 lEt 5.01 3.91 0.64 0.04 0.11 0,16 1353 3 1352 99.73 0.23.5g

SIEVE SIZE DISTRI (2) PERCENT OF TOTAL CARBONATE

CRRONATE ANP SKEF. T4L S-'D COJSISTTUENT COMPOSmON
DEPTH: tgnp LATITUDE: 27 57 03

LONGITUDE: p4 c

CD
c'J

0.o



PrtIsH ?n', YOLLliCAt CR33:liE S;:D: IJLLJli--relitively fresh
:rnjlar frav:vnto; one call, wtr'n, btred, slhty ercrustadfrtnt, tkliA--duli , slintly nfliied fratr;vnts.

YGiS; :AY TC LIG-T O2AY, ;:JjSU,: CAliliTE S,li:t'QLLJSC--
rtostly c , froto fraerts, of:n sli:ely 5oced 53t ancrastedfit EC--rts'j resn p frvnts, fliUZO,li-dui
nottly I0, r:rdo: vliipcoida frtnittnts.

iELLC :1 r'J I, liLvI1li, F c,:s :
fronh , nn: r rrarvt;. vn dull , uvrn frontod Er rants, oftenttr';d, B. FttAll--fr* tn i. 'ny v.11 :tttly ;ht1: vve
ortoc ccitt, P .F'-l---1itly fnvnt und aPtly. LCrINOIJ--.

iviijrrCtr. pivtt f :ntt, -CAli.--uvi1, nrni frnentt,

SIZE FRACTiON DESCRP11ONS

YELLO:1SH GAY. F0RA;:1tIFE'1L CARBOSATE ANO: 113LUSC--nostly rtll
frvnrd fraç:tents, 3. F3RAIl--fresh to dull wiOIC and chipped,
P. r0ll--1esn, Bolt and fr:.nts, ECP1N0iC--fresh plate fragnients,
X-CARB.---dull , worn fragments.

YELLOWIS:l CBAY, SHEL.Y, F0BB1INIFEABL CAB331ATE BAIlS: MCLtliC--Juli
frosted frlirnunta and frost, 1n;..lar fr:tnt: , B. FCB',-- nlat Italy

.:ni iplatu, t'l--' h,.:v:li
ELsIBCIS--fl-e:n pl.ts a:d sylue frartntt, X-C'23.--c:ll , frcszec
fra;: tnt:, QUACTZ-cleur to transl ucent, roariacd.

;:c

LONGTUE: lC d3

WHOLE SAMPLE DESCR1PTON:

<62 q

55.6

...-_, - c_._s C

0

' I

9100

-'t

0

67.5 .0 103 19,3 7! 3CC

12.7 26,'n 19.3 19.1 7.1 1 2.3 1 1. 0.3 352 352 100 0 1.70

11.513,233.0 3.6 6.8 O,O 0.3 336 336 100 0

3C

21.

7.7

9.] 01.2

82

18.3

06

2.3

9.2

6.1 1.31

LSL__
0.3

321 a

311 2 313 591 0.9-
28.10 9.95 '17.04 15.64 0.99 6.01 1.21 0.10 0.89 0.05 0.02 1400 2 1432 99.51 0.if B&2

CARF3ONATE AD SKEOETAL_S4JD CON$T1UENT COMPOS1T$O
SAMPLE: ' DEPTH: ° LATITUDE: 2d 2:

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

YELLCdiISE G1A, S1ELLY, P3'1A:Ill.:FLRAL C:, C1ATE SAli: liLLlSC--
mostly cvll , frttij fraptsntt aid relitivsly frtr, a:1r,Jur uI
fr::tjts, B. FClill--rti ati edt frest a:d whtl so:': nave c"pnd

PFCPy,l--f-esn wtole and try frtt. urns, ECvli--frean
plate and spre fra::nunts, X-C.A43.---cul , rt'ostea, wore frapnants.

C?AN TYFES(%)
2

000

01

00
a-)

0
0'

4000-2000

2000-1000
Cf)

0 1000-500
I-.0 500 -250

U- 250-125
w
(I) 125-62.5

%>62.5



MC_LJEC--ti djll , Cr,crusted fra onto; two fresh angular fragments;
ore fresh, whale valve, SYQZ3A--duli, slightly infifledand
enc r a 0 tea.

;n , ot F: S;.: :uSc--t: o.i 1 warn,
s re tively fresn, angolar

uo iroth to ..t .ui iso, so......'I th worn boans,L .F2fl.'-Jfl worn frognt, Y200--au]l, slghtiv worn, and
oftr ir,fill.:d, X-CF83.--.j.fl, .,arn, frosted frag:ento, SOME QU4RTZ--

sr, cariats 5ro2s,

co::: fl1: :22L:c--
cv outlj friutnd tri:-rtc; f-oh urn owl], .ais sw.s0 h ear, 2]o; cc frost to .c'r, sroi sai sn1ls, S. hOMAf--L frtsn and ,.orn ,Aol i,!orn, <IO2A--2jl , worn frae,or:toften infi1d, X-CAAS.--dwi], arn, froutd fragrcnts, SOME QUARTZ--o bIa:c-nra curScrt, 0,rcJ.ts.

- 1 's",:-' rO0/:/
4000-2000

- 2000-1000
0,

1000-500

500-250

Li.. 250-125

125-62.5

%>62.5

SIEVE SIZa D1STRI

Ei T37 QQNTiI 1, CPMPQ..$!T1Q
DEPTH: 117' L.ATITJDE.

LONGITUDE: 94 20 71

SiZE FRACTION DE:SCFPTOS

YELLOSISh GRA' , FOMiNIFERAL, ShLLY CARSOSATE S;.tJ f1OLLUSC--dull, frosto fraqments and fresh to worn, whole rd frag;ner,tej
nra 1 shi is, B. TEENY--fresh no worn, whole and fracrent,
P. FOAc1--frssh and whole, X-CARB.--dull, worn, frosted frarre,nts,
QUARTZ--clear, angular to sobungalar.

SELLOMISH 072, , FOR'MI%IFROL , StEELY CARSOSLT 5222: 'ELESC--mostly dull , frosted fracn:nnts; soon fresh to worn, wr.elo snail
is, B. FO1IAM--frash to worn, whole and fragr'vsts, ECYI,O13.-

r0ltvly fresh plate and spine frq;'r,ts, X-CAT5.--di ,
frosted fraoosts, QLABTZ--mastiy clear, ungolar to suarosnded.

YELQ.,tS 022, SOLELY A3.1L 5423: MLLdSC--:rstly dfl,
frcsteJ fraspnts; cars fros;, enolo snail sna1ls, B. F2nAM--
re1rt.el3 fresh and whole, ECdlNOl7--r]tfv5y fresh slate. und
spine tragmnts, X-CARii --dali, frosted fragments, Q000TE--clear,
Sutargular to subrounded,

'a

GF:R!N TYPS (%) -

/a /</r /r 'a.

(2)
PERCENT OF TOTAL CARBONATE

/0 ats'/ / '4 /

<62q

,, ( ., -,
,,

225
7 7 J0 I

71,0

72.3 0,9 9, 5.3 2.0 1.2 8,2 2,11 2.0 205 205 100 0 3.28

56.2 22.1 0,3 13,2 3.6 2.2 0.3 1,2 0,3 1,8 322 322170 0

30.023,6 3.1 9.7 22.. 2.2 1.8 0.0 1.9 1.5 0.3 3.1 323 23 305 93,9 3,5 12:7

90.0 17.2 0,9 1.221,9 7.1 0.5 1,0 1.5 1.2 0.6 337 355 703 07.9 52.1

02,6 10.9 1.0 32,3 1.6 2,0 1,9 1,6 0,3 331 297 655 55,7 29,0 7.49

17.01 :6.52 lOS 1.17 0.22 1.35 5.01 2.43 1.28 2.87 0.13 2.30 0.22 0.11 1.30 1545 036 210: 63.44

C/.PONATE /D
SAMPLE:

WHOLE SAMPLE DESCR!PT!ON:

0
01

o
0,



CARBONATE AND $KELALALP CQNST1[UENT COMPOSJI1QI
LATITUDE; GE Si 02

LONGiTUDE:

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

0I0
ol

c\J,

01
5')'

00

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

SiLLUSC--slihtly dull and encrusted, whole pelecypod valves; one
ulve has chipped

.E( LIGhT Ci,G TO t:oT 0?JY, tdELLY CPJl:,ilE SElL: iIOLL'JSC--
5i 1 , uo-o, trd Iru3::Lnts arc ri ti OLY freso, ungular fru;r.ents
urd wuolo lc'ycd v i';., .urc.uii:k .r:: Ls..ks , LR':OZGA--ui 1
sirtlJ ir.iillecl, B. FO?'l--fr.uh, ti chtij f GiuntOd, X-CASG.--
dull, .ro, Icr urij-.uru tu.

L!GuT J-Y, SrILLY CAPICIETI GiNO: AJLLLSC--dui 1, frosted, worn
oftu: to-cd; cci uti cij rcuh, jnqulur fracj:.nota; und

uhOe trCi It ctlurj,uo valce, Ic. FOfcEM--frcsh uni worn,
vtoo a1 fru1';tt EC.TT.D--re1ti uoiy fresh n1at uri sper.e
Ecu cto X-.--cil , ft furur;t, 4uA1cTZ--clear to sl ignciy
tracti ucccr.t, .uul at

LIGHT GSA' TO YELLOWISH 00.50, FORAW:IIFERAL, ELLYC.9GATE S\G:
IOLLISC--rcostly dull, frosted frau-cots acd fresh to dull, tautly
whie soul 1 snell S SOc:O,,r fra:cnts , EOWAH--frtsn to 'cr0,
chci- ccc fracjn'nted, ECHiiiOlO--frsh plate cod spinu frccu'ier:s
X-CEk5. --dull , frosted fro9:ndnts, QUARTZ--custly clear, sungular
to subrounded.

YELLOWISH CHAE, FG9EWIIi HESS Sc'ELLY c;WO\ET: SAG: lEGLESS--
ccli trostad fra;oercte acd freso to dull, :tOis scail stel is,
1. IDGAi- -fresh Os our:: OSStlY wool a, GEHI 10 iO--fra oh ol
spEos Ercuc:ercts , X-OAIl1. --dull , frosted frutcnts , EASTZ--ci aar,
scuasgul or to subrousded

YELLO,!ISH OATH, SHElL" CASEOIIATE SAND: 'OLLEEC--duil , frostcd
fr;uuuts ; fresh anqul or frug;:unts; urd fres: , wcle sro 1 scsi is,
7. FOGAY--n:osoly frur, and stole, ECrW',OID--fresh plutu oci spine
frujccrts , X-CAHS. --cal I , frosted frag::c-nts, çEAST:--clacr, ugul or
to S,btcguiur.

<6244

103 2 2100 0 o.oa

72.0 2.0 10,7 2,0 3.6 5,9 12 ],2 SO SO 123 0 :.co

j'4,0 2.1 4,0 2.0 0.5 0,6 326 2 332 99W 0.6

03.0 23.7 1,9 0,6 15.3 2,5 8.1 0.6 2.8 0,6 0.9 521 4 325 98.0 1.2 5,33

37.8 21.1 0.3 0.9 21.7 3.7 12.1 0,3 0.3 0,5 0.6 0,0 323 2 325 99,0 0.6 03.00

48,5 12.0 0.1 24.1 3,7 9,3 0,6 1.2 0.3 320 32 354 51,5 SO iS.Co

45.11 16.23 0.41 0.40 51.72 3.51) 10.01 0.11 0.43 0.55 0.39 0.65 0.34 0.11 1332 33 1420 95.Si 4.43 '5.36.

GRAIN TYPES(%)

r/ 0'/ s"/ c2°,/ c. / / /ct0 V (J/// 'o/V (u/' 5)/\'°/k0/ yy

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

SAMPLE: 2317A DEPTH: 97'



CAR3ONATE AND SEJ..TAL SAND CON$TJTLIENT COMPOSITiON
SAMPLE: DEPTH: tY7 LATITUDE: ?° 4 no

LONGiTUDE: o 4 01

WHOLE SAMPLE DESCRIPTION:

(1)z0
I-0
rx

Li
NJ
U>

4000-2000

2000 -J000

1000-500

500-250

250-125

125-62.5

Z % > 62.5

MCLLOSC--do11 , wor., slithtiy bored frsqnents, 11RY0Z0A--du1 and
sii4htly worn, 13. F0sAM--du1l sod ctipped, X-GAYB.--du11, worn,
tored frn,snts, UAATZ-- tronsi scent, sabrounded

LIGhT GTY, SrE1.L'( 0. 34TE JRTZ SA,3: MULUOUC--rostly doll, worn,
fros , bo:sd fr ;. .n'. sono froth to dol I , wtole 'sal oco , some
with nOrt asks, B. Oh'--fru:f, wools Sod Yro3r.ents , EOHIGGID--
elati soly fresh ;loo frawrwts, 0-CA C.--c.11 , worn, s.;rd fracmer.tsQ:.z--sc tr onn, 0 SoJ r to ssorondad, 301.10 QUARTZ--

caroc.ot sro.00.

C, o.1sQ;:TzAo:: 'ULLUOC--otly dull,
worn, Etac ar,d Lored f-s,,ntc B. FGRAU--frsh, whole and frarmonts,
k-CAPE .--dul 1, worn, i ttsd and bared fr,.ments, QUARIZ--cleor to
o1çhtly tralocent, arol.r to subroorowd, 531.10 QUARTZ--blackened
carl,'orwte ars3aLco.

SiZE FRACTION DESCFPTIONS

GRAIN TYPEs(%)2

COZY L1OHT GO?, Er.LLLY, FOZAICIFESAL, CAR0O'AiE QUARTZ 300,3:
NOLLU?C--dai 1 , frosted, worn, frarents; scs freoh, wr,cl e sastrorods,
B. FORAZI--rostly fresr,, whole and worn; sore frarnoents , X-OASB.
doll , frosted fro4oants, QUARTZ--c lear, SUOSOCUI or to sabros odes.

VERY LIGHT GRAY, SHELLY, FORAI00NIFERAL, CSASGCATE QLASTZ SACO:
HJLLUSC--dul 1 , frcsteo, worn frarssto, B. FOSAIY--freah , woole and
fra.rrents, ECUINGIG--freoh plate fro3r'snts, 0-CARS. --ol , worn,
frosted frarent, QUI,kTZ--ci nor, wostly anal Sr to oobangul or.

YELLCL ISO GRAY, SYELLY, CARUONYTE QUAZTZ 5550: HOLLUSC--d,l I
frcsted, worn fraoants, S. FORAM--frosh, whole and frasnonts,
X-CAR3.--duli , fronted, worn fra;:oentt, QUARTZ--clear, mostly
0000n(Jular to oubroundod.

/2aj /.7, , ,,r'
/7SQ /spvI5(..8o ,f1ro"c../' A/c-

9

<62 ,.q

' c_____.

33.3 237 33,3 113,7 5 2 375,0 35,3 0.27

Ld,9 23.14 21.6$ ,0 1,5 1214 ]9l 318 39.2 51.0

38,3 234.1$ 29.34 6,3 0,0 0.6 0,3 303 1531 1833416.5 85.5 3"

35.7 29.6 $25,3 7.2 0.5 0,5 322 134147175018.2 S1,S 437

3.1.6 22,3$$ 37.3 34.14 2.2$ 0.3 oc
H 320 114140175018,231.851.70

26.2 8.3 0.3$ 52.0 11,3 1,3 0,6 302 728 1032 29.3 70.7

33.54 26.0 Er 23.25 6.33 1.30 3.44 0.03 0.30 0.0Y 0.11 1377 5342 3719 IS.4 81.51 1.58

SIEVE SIZE DISTRIBUTION DATA (WT.%) PRO'/IDED BY L. DOYLE (2)
PERCENT OF TOTAL CARBONATE

0
00

0
0.
('0

0
C

C00



SAMPLE:

WHOLE SAMPLE DESCRIPTION:

D0
0

4000- 2000

2000 1000

CAR6ON.ATE AND SKEJJJ\L SAND CONSTITUENT COMPOS!TION
LATITUDE: 29
LONGITUDE:

LLU2O--ore nol 1, uor, Oorrd frurrnt, and one hry, 51 iohtly
worn, lur fru' eot, 5;. 3l-- reicti vely fresh feugrwnts,
ollot1y wr,cr..stod, 9-2423--dali, acre, bored fragrent.

E2luM L;OdT TI yLLLr113I 3149, r'j11T:ITIO, ShELLY 241
22.2: l.LLC--'Ll, orn, r': u3 Yrarto and rlutivuly
frsr, to s oii r.olur fr-onto, It 0.1_fresh plate
row:'ts, ,-C413 --dull , won, :or:-4 ft'oits, QL'ARTZ--si lghtly

to cr.'roiet: ly trar:oi acent, rct1job'craed.

L1G"T 32.11 T3 92222,1121 OP3 ':TZ1T1C, 21:221 CI 2S3TE SIII2:
r:a fr,.ots ond Icon r. or,soly freso,

ar,OThr fr 'onto, so o' e 1 crc:', :'holc 2.
woo , r,d f:'C'O,'tei, 3. Clr..--di1 , worn fra'o,c,r,tsoften

cored, 5 2.TZ--ros:ij Sll3ttiy tra L,.eot, souacular to sutrounded;
:2119 5:4212--b e':wi crLrte arqatcc.

SIEVE SIZE OISTRIUTION DATA (W1l%) PROVIDED BY L. DOYLE

DEPTH: 3'

SIZE FRACTION DESCRIPTIONS

GRAiN TYPES
2

(2) PEFICENT OF TOTAL CARBONATE

45 53

:ILLO:ISH 3242 CI-JEIENATE 5J22T SAID: il$LLUSC--; outly cull worn,
f'cstd fronoonts , 3. FO Y--Ocstly worn fra3owrts, EChIIID--
resn slots ur.d ine fraoonts , 3-2423 --dull , worn fracsnts

oftün frosted, QUAi9TL--mostiy clear, angular to subro,jnded.

'.21223132 CR49 , 2433334CC '1212 54113: dC'LLuSC---ce-lc Jul.
roana fr"oto , 0. FO2Al'l--frcnt JOO whole, 429C2-991 RI--Irons,

od dull and worn, spiculus , EC2IN3I3--re1.tively f"usO plate
Tr03-osnts, X-CAO3.--u1l , worn fragments, QU.ARTZ--n:cstly clear,'
eflgulCr to sohsngular.

K')00

<62 I4

2 25 RU
.R

I 0
9

53.8 2.3 18.6 .Q. Q8 10 57 S1.1

Q9.i 3,Q 3ei1!4,3 0,5 RU 377 298 675 55.9

37. 0.2 Q./ 5.1 1.8 0.3 0,3 0.5 0.6 33Q iSQ 518 Q0.S 59,2 22,4;

32.1 9.8 0.1 ,0.51 5,2 5,9 °.R 2.9 0.3 308 506 811 37.8 62.2 3.1.11

29,2 35,1; 3.2 3,3 Q.2 312 550 762 50.9

9.1' tr 0.30 2.23 0.34 0.16 1373 1743 3126 39.5752 2.42

E3Y LIClT 3299, C12C1,.OTE QL4'TL 5.423: IJLLC--:coly oli,
trostsd , worn fruc' cr.to , 2. FOF.41l--frsn to woro whole one CT)

Eco:: 3--Iruso to wore, piotu 003 S71':e rr'nrtu, 0
ALCY35A2IA2--njstiv call , slightly worn, spicuins some- 5uckaneo,
XCilB.-dul 1 , worn fruu,eur,to, QUARTZ--mostly clear, angular to
tobrousdod.

250-125

1000-500

500-250

125-62.5

% > 62.5



SAMPLE:____

WHOLE SAMPLE DESCRIPTION:

4000- 2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

CARBONATE AN SEL. A "!D

SIEVE SIZE DISTRIBUTION DATA (WT. 0/) PROVIDED BY L. DOYLE

LLUSC--two slntlj dull, whole valvcs one encrusted fragment,

DEPTH:

YEP ( LiCnT CnY T3 lE7IU:'l LICT GRV, QiOi(TZITIC SHELL! CAREOOPTE
SAR: CeSC--da1 I wmro, boree fr tome rel at YCI] fresh
'tcui fre-ynocts, 2. F3kRy-- fretr und Thoie and whole out morn,

/-3p3 -.-oji 1 .orn, brd frartrtt, cP.7Z--si iEtly trans;urent,

151dM mICT p;y, çd; sTz:T:c. .SLELY C2RO:;ATE SAC: TIOLLUSC--
mc:tly dull, atm, frosted and bored framr.ts, B. FORArI--frc-sh and
morn, minim era frayar,te, 9. CA --more, frosted and bored
fra:mnts, A-t,R3.--d1 , worn, frootud and bored fray:omts
.%JASTZ--clmar to tiibrtlj trar lecent, suban.;ular to subroundad.

SIZE FRACT!3N DESCRIPTIONS

T CO OS O.

LIGHT GRAY, QUART:ITIC, SHELLY CARSONATE SAID: M0LLUSC--inotly dull,
ore, frosted fre:rents, B. FARAM--freah to worn, whole Cr.d
ramonts , ALCY0AR1AN--niootly worn; saic ol aci.ared api calms

EOdIEOIDS--frenn plate end spfne fragments, X-CARB.-- dmll , worn,
rtsted fragmartt, çUASTZ--clea;', sdalCr to subantuLsr.

IErLOWIS-1 CRAY, 'JAATZITIC, S-IELLY CARLOI,AIE SAID: MOaLUSO--
mostly OCi 1 , worn, fronton frop-ants,i; F3RM--frsh 50mm,
anole and frnmnnts, ALCYCUARIAN--;rco tiy worn, cfteri Ola:nnd
rHc1es , ECdiNC1D--rati rely freoh Oi.;tC O'mi tPsIIC froj rents
,-C3.--djll,r.orr, frcsted framemts, QLARTZ--clear, aniar to
subrourdod

YELLAWISH GARY, d:iELLY CATdCGATL QUARTZ SAtO: YOLLUOC--aull , worn,
fronted fraq.iasts, B. ACRAM--fresh and wYolo, ECK1N0ID--freH
plate and spine frrrt, ALC6GAR1IN--mostiy worn, suiean
one slipntly blurkenud, X-CARI.--dall , warn, frosted fruçments,
3ARTZ--c1 cur, sucanruler to eubruandad.

GRAIN TYPES(%)2

//Y½ :/ /xJ/O4,3I/ /ç/g 0>

(2) PERCENT OF TOTAL CARBONATE

<62 A4

iSo

- - / L-_--./ / "

3

'7' \ _'.

3100.0

/ (2'
0

'7 ',

53.3 5.1 12.0 12,2 39 0 53 92.5 7,5 oì
03.7 0.0 20.3 035 0,3 0.3 0,3 335 50 359 32.7 17.3

33.9 2.1 34.2 9.5 1.2 0.3 1.2 0.6 328 115 000 73.9 25.1

39,3 3.5 0.3 33.9 5.3 2.5 3,0 303 199 533 50.0 39.6

32.5 3,6 0.0 03.0 15 3.1 0.3 2.5 325 520 915 35.5 62.3

34.11249
53.62 3.01 0.03 0.11 33.23 8.33 1.75 0.16 1.84 0.31 0.03 1315 972 2237 65.81

LATITUDE: 79 11 52

LONGITUDE: 4 11 01

000

01

C'4I

00
L')

Oi



SAMPLE: 2425

WHOLE SAMPLE DESCRIPTION:

DI00

,I)z0
500-250

U.. 250-125

125-62.5

% >62.5

CARONATE AND S<ELETAL SADQpJqsffuE.4T COPOS1DON
DEPTH: 62 LATITUD: 29 35 55

13LLISC--freh, enjisr, welts fray.nt.

LIOHT CIA( TO 3ELO,I- G1Y, ScELLY O155CATE Ef',D 51OUJSC__nS:) froac to 2y cull crc, Jail,
r r

a I
Ohtlj fiicd, To.--fraaln 'aotea, X-CARU.--duii, warn

fre-cr.ts, 0AaiTZ_ nil ,htlj transl aces .Larju Cr arid si.brounded.

05( E2T7:Tro, 5rLL EA°nLOaSTE 'L!JSC__ranly..nrn, fr 50 .r.J/o foç: ats, a. 7 ,Yl--a'hoE and Cull
diE-- freon, ad ,iorr:, p ot Cr ariaS:, A--annie :3reutes,wnrn f-:rn:, A77Z-cieur no iigntly tr5nslscent,çl ainni.iar to

0

4000-2000

2000-1000

1Q00- 500

/ /5e/,3y' / /
-

/7
, ç\ /ç/ /°/ // /c7O / // /y

(1)
SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE

SIZE FRACTiON PESCRIPTIONS

GFiN TYS(1

(2) PERCENT OF TOTAL CARBONATE

LONGITUDE; 64 17 31

LIGHT GAAS, ilcE LOS, 00030505: C300TZ SAID: M7LaLSC--ranstiy Lull,
acro, froateC fru;aaants, sane blackened, 13. FO l'l--enole and fresh;
anC anal e,aorr, and chipped, PELLET--eanish, faiacdle and ellipsoidal
ISTRA--areenisn, friaole aggraates, X-CPSB.--dall, worn, often
frosted, frajraents, QUPRTZ--nostiy clear, sutangular cc suorour.dd.

oa,:y, d07TZiTIC, o::LLI' 005500071. LAND: 3LUSC--noatly dill , sorn, frostrJ frao.ncnts, sane al acseaed, 6.
noah to ailyhtiv wa' , bole, Ed iE3j1j--irah and ;acrc olata

saran blackened, X-E%,23. --dull , worn, frosted fra;rents,
0000PZ--ciear, costly unular to subangulur.

ILLLCAILIU 30.;", QJARTIHTIC, ScELLS 000301.075 SilO: MLLLjS--Jl I
sore, r'OS.d iC0000fltS , Li. F000lll--r'catly freuc and :hl, ECHlr.aDID--
fresh and oars plate and spire fragiaon:a, A-CORE--dull, worn,
frosted fregrac.nts , QUARTZ--clear, angular to sobroundd.

00
(21

tO

9

<62

I-
I

- ( f - / , " ' ' '.al/ '

1

313

hUh
iioo c

677 07,0 53.0 .;s

7.1 2,0

50,7 1.8 20.9 2.0

55.7 2.5 26,7 8.2 1.6 3.1 2.2

00,6 3.6 6.6 32,2 2.2 6,0 1.2 0.3 0,3 0.3 0.9

302

339w

217

572

526

59.3

58.7

00.7

51.5 3.9 36.5 3.2 3.9 0.3 0,5

43.55 3.65 0.27 36.20 3.11s 4.53 0.75 0.13 0.27 0.47 0.05 0.65 1335 976 2311 55.35 41.0 33i



I

tL'.Od OFAY TO IEDL1 L:oo: GRAY, :CRPOLEO, ç0ARTZITIC SHELLY
I 1 0 (Id CC S

o nun toll, atcic utd f::.end strCCcJ3, V LYDA--dull , worn,
:1- l-i or:roeU fru-, u:::u, ULY'. --suul fruu:rts, Juilo

O.TZ--trtcut, to ror tu turned.

4000-2000

2000-1000

1000-500

500 250

250-125

125-62.5

% > 62.5

7 \ / - / c

LONGITUDE: oo 27 21

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTIONS

O LIGHT GRAY, CU 0110, SHELLY VUCJY$.T2 SAND: IOLLUSO--duli , tern,
o oftr uured rd tiigStiy cruct-dFroyuuuts, LRYOZOA--cull ,

f;-onte, CORAL--dJi 1, atm, si :'ht1v arcrostd frnjrurits,
mClCtlanly fresh plate f'u;.enz, X-cRD.--dui1 , ancrutod, icreolarly-
craned fr;cuets.

0

GRAIN TYPE3(%)

'3- /,,-,
_c, '---cCIII /./ n- ,

LIGHT OLIVE GRAY, SHELLS, CAFOCATE QUARTZ SALO: HOeLUSC--n:nstiv
dcii , ,omn, frosted fruutnts, B FOARIl--fresh and worn, whole and
frnTtc-ets, FE lI01D--oct1y fresh plato ud sore framerts, ERvE:CA-- 9
0,11 , worn irujnntS, U-CARS. --dull , worn frcsnts, CLARTZ--ceur to
nransl turnS, ni.Itr.gul or to ouorounsau; nary scrtstd, 3250 QUASIO--
biuckcnrd ourbcr.ute tg3rIStJUtoS.

LIGHT OLIVE GRAY, U1IELLY, CLOSGOGATE QUARTZ SANG: YOLLUSC--nostly
dull , turn, frosted neaqounts; soice fresh, wool a sr.ar 1 snaIl a,
3. FORTl--ceseIv frost nd U:ole, ECHII,3iD--fmesh piute and snne 9
fram:ncc, lilTY--ollyc friuble aruutes, V-CARS--dull, aunt
fraqoruts CURATE--cl ear cu sli 3htlY trutsi tcCnt, snri or to suSarl a

1

LIGHT OLIVE GRAY, QLAGTZITIZ, SLLY CAROONATE VANE :IOLoJSC--rostiy
Jul i,unmn, freted Ira; onts. 9. FORAY--costly i-sY and 5.1010,
VCUIIIOIG--frash U1 uta and opi so troysunts . INTRA--ol ye qmay,
fribio uqgrerates , N-CARE --doll, worn fra;oents, QJAkT--rnst1y
deer, ujular to stbrtacud.

//
':3ci

l

/:9' *7'
/

-'2

<62 .44

72.3 13.0 13.0 2.1 8.5 03 07 07100 0 9.21

59.8 17,0 7.7 0.3 9.3 1.9 0,0 320 03 390 93.1 19,0.

57.5 1.3 15.5 13,0 3,5 5.2 0.3 0.3 0.5 307 201 503 00.0 395:141

37.7 11.3 3.7 23.5 9.0 13,2 0.7 0,7 2,5 0.7 310 031 701 01,S 53.2 25.02

32,3 11,2 2!;,Q 3.5 9,13 2,2 0,0 9,13 313 020 953 35 1552

30.0 7.3 27.3 5.0 8.5 0.9 0,0 11,0 301 200 505 02.5 372, 2.

42.CEF.1Z
53.5 4.07 0.14 17.93 8.50 5.37 0.35 0.24 4.51 1.28 1.61 0.96 1642 1522 3164 67.99

(I) SIEVE SIZE DISTRIBUTION DATA (WT%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

CARF3ONATE AND $KEJ.ETAL SA1JD ON$TTUENT COMPOTION
SAMPLE: 24::?A DEPTH: 74 LATITUDE: 30 00

.0:10 GARY, Q AZIT :c, SHELLO OAT SAUD: lIGLLUSC--dui 1 , worn,
0 fustnU or,d Scrod fro:r;ts; nn:e fetuS to urn, tunis acd frt:;ctrted
0 ,j': trutuls , 3ZCA--Jui I n. fc,:e:t,tt , Oij--frnsh tO nrc
UN plato aud u:i'cn fraqunuts, X_CcRO.__duil , worn fracnnts, QUARTZ--

clear to trnrnlucont, b,lor to rturnuJ.
00



4000-2000

C))

0
F-0

w

CAR3ON.ATE .ANO SAND CN'T TEJFT COPOTI')N
SAMPLE: DEPTH: LATITUDE: 29 20 03

c ,...c,;:14:o TO 0,10:O0( 00.0:000 90040,00 E4.;O: OL0050--
O :.:.c.; o.0 1 , rn,::..; :. cr,;ted f,-c: cots :;cny

us:o t.alvst cr e0, A--0:.il .orn ard cncr:.stsd, 50910012--
cull, euro 7ICOC Coo opios fragoeot, IOTP.A--coarse carbonate fraçents
ce:er.tej .,i tO ficer sedirer,t.

0I

'_Lt9 :4)5 70 .'0::Io 09; .::.000 0 ;0.iTE 04.0,i: 000L 0--dull,9 .rrn, :-; ront'., r:rv :0: :''red cr0/sr eonrsr:r:l, 7 20: I--doll

o u:'rc-s ar,:. d, 9. l.0c.__c,.7 we-n, cots: ,.,os encrusted,
.surro, 0:.rs:. Or; ;Cntt, 41012--t nulecunt, subasuicr

0 to Su:rcurjd,

0

2000-1000

1000-500

500 -250

250-125

0;:'' :0 044T110 012_OS /4: 0./TO 00d: iO2U.;0dol 1,
r.1/s.':-:: cc'. r,..j

'coy Oroc rod

.'er.t, cab-

SZE FRACTION DEsCRIPTIONS

CR2N TYPE7s(c?u)2

22001 /0r Q0AsTLTC S 1Y04 ,.It S000:
I frtsttc ,r0/cr cored frcrrcnts, ::.cny blckrd B. FORAII--fresn to
soon, 0;stiy etole, 1NTP--friable agreçates, \-C4SS.--jcli, worn
frar:ents, QUARTZ--clear to sli4htly translucorot, s..tarog;lar to
subrcnded,

..JITIO 000 0/,.0,Al0 uO1.:'L:.2--:':;s:y'
fro;t:.ci "s,::ssoa rio frcsh to worn u,o:l StOlis, .1:010

sod fru:: roleS, B. 5010-0--fresh to worn, easIly wnuie, 50911210--
:ostiy Ores' 'pine ord piute fracneots, 11724--fri cule upprepdtes,

X-C4RB.--ooll;c.orn fracm.sntt, QUARTZ--clear to siigntly translscrt
s:.bsngular to subrour.cied.

LI/iT 0L .0 /0/9 OL:AOTZITIC SirE::. S 0:0:0100: '' 0-'' 0: 00--: 050 1/
Os! ,sO;'fl, r:is lOIS 01.5 sit:,, 0. S0'AlS--Irorr: SC

sl,i.o.d. E.'',)I-r,rtu'ly r'rosr, plsrc :r:J Or;;-
eants i1TR4--frieS e a;gropat;s . 9-0.483. --o1 I , corn, froated

I fragocnts . QUARTZ--mostly clear, 5..bOtjul ar to sub,'ejndad

/ '-' /r. 5/ '-. ./ \: /'.. '\/ c. / /

SIEVE SIZE OISTR1aOJTICN DAT, (WT.%) PROVIE BY L. ooy .2) PERCENT OF TOTAL CARBONATE

<62 .q

- ., . - 7 , p ' -

°

, ,' '-v.,-',.',, ç,'/ --/..'

22 1

71,5 1,2 7,5 10.5 3.9 2.0 0.9 0,3 329 03 372 33,11 lj,9 01.42

92,o 2,9 15,2 12,3 2,3 1.0 0,6 2,3 1.0 330 53 353 35,3 33 12.80

02.3ij,5: 3,1 9,J 3,3 9,5: 3.0 1.3 0,3 0.9 320 33 0J 79,14 20,5 5.47

30.3 2.1 1.6 26.1 5.0 9.3 0.7 0.7 0,7 12.0 306 162 145355030.5

75.22 1,03 0.07 7.17 13.03 1.73 0.04 0.29 0.01 0.01 1.74 1.30 3.72 1825 343 2153 $1.S9 5.07

C)' 0 --c .11 , ..sn fr:',' r.ts

.--dll, -, :,7;_car to tr 50

c51 anular to ussr coded; torte erorested.
0
0

C/)
125- 62.5

% > 62.

V/HOLE SAMPLE DESCRIPI1ON:
LONGITUDE: no



CARBONATE AND SKELFTAL SND CON$TITUEUT COMPOSJTIQN
SAMPLE: 2520t DEPTH: 37 LATITUDE: 29 13 TT

LONGITUDE: 4 59 59

WHCLE SAMPLE DESCRIPTION:

4000-2000

2000-1000
(/7

1000-500

500-250

Li... 250-125

125-62.5

% >62.5

i(jLLUSC--d..1 1 , si chtly worn frnnents , one with worn beak one is
sli;htly entrusted.

YELL0GH GRAY, A ARTL1TLC, TIELGY CA GLATE LAId: MCL.LUSC--dul I
worn., bCr.rO frsy.nr,ts end rultivoly fresh, crior frawvunts: one
frets, eci nan: nr.n vi vu so ho: worn Dean, EGY000A--dul I
wurr, ncr..:n:, X-CAA. --dull, encruted frau,Q'JAAT--

:.orr..:u; ::ae e:.:ruvLnd,

/6,

SIZE FRACTION DESCRIPTIONS

YELL(aISh GRAY, SiELLY C/A NATE SAND: DL.USC--u1 I , pi(:cd end
frosted fruowents, sv:e blo:kenvd, B. FCRT11--fresh and -.orn,
nod fra;.:ents , Ccl: DID--reloti veiy Ire: pluts nod spi no fruanonts
X-C/2.--duIi , worn frugnents, QuTRTZ--cleur tc slicOtly transl:cnt,
:.:sty subuv;ulur to subrunJo1, SOlIC QCARIZ--clacku:ui crbonats
agcjrega tea.

y[LLCJrsu dALY, SHELLY, CO-LuOLAT QLIARTZ SAG: NIGLLUSC--duli ,
worn fran:rnrts, corns lackvced, 3. FORAM--rustly frnh 550
woe fraaour.ts . ECPI',OlD--frcsi: pintu nod name Ir: c-:mnts, PELLET--
friable, C-CARS--dali, worn Ira nemmts, ]AGT--rontly clear.
or: .jiur to aubroar.dud.

YELLOIllrH GRAY, C.ARDOLATE QUARTZ SAD-. !IOLLdS--nstiyo.. worn,
frosted f's;rerts, B. F3OAPl--frenh, whole, ECh\01D--frsh vista silo
spine frenumrts , ILTRA--frisbie adoregatus , 9-CARS--dall , frosted,
worn fru;rovns, Q:LRTZ--wustly o1ar, an;ular to sD-un3ed.

/////,4// %/%/,4.
Ao°>'/ oou/c,< ///(°'

<6244

100 - 2 2003 2.05

32.5 2.5 10.0 3.0 40 7 07 35.1 10.9

73.7 2.6 9.0 2.0 2.7 0.9 2,7

10,3

0.7 452

321

1452

2049

1900

2370

23.7

13.5

76.3

36,5 °°51,9 3,7 24.0 0.7 2.8 0.6

40.5 5,Lt 0,6 05L0 11,1 q.2 1.5 0.3 1.3 315 220] 2555. 12.3 37,7 32.17

20,3 3.8 1.9 ]1.3 21.0 5,7 2.2 0.3 0.3 0.3 0.3 315 1305 1520 19,0 S0,5 0.61

55.51 7.24 0.15 0.07 c5.42 6.20 3.Id 0.44 0.44 tr tr 0.30 0.51 0.07 1445 7054 3499 14.21 85.72 4.55

SIEVE SIZE DISTRIUTI0N DATA (wT.%) PFOVlDED BY L. DOYLE (2) PERCENT OF TOTAL CARSONATE

LIGhT ORGY, S'vE..L, CASEC.4TE ALART7 L.'D: .iQlLSC_r:tiv dull,
0 frs ted non/cr cored Sr noun::: 5. EGF.h--frsh to worn, wOol c and
0 irC;mevts , C ::.G3--djl I nun npirwi Srarcn:s , X-CAAL

dull, won fra3' a- ,,A.:AAT2--cenr to to.tlysra nOlucect,
0 ar to n:r.dcY SOIl: nOd--LI a: kunod us rounute aGlrncjatss.
0
0

GRAIN TYPES(%)
2

000
(\J

0
0

0
0
0

Ct
(DI



000

CARBONATE AND SKELETAL SAND CON5TTUENT COMPOSITION

fruyrtr.to, o TL--c7er to traotl ,.cert, sboriar to sobrounded;
tone e'cru ted, 0E 0J,OTZ--o' ci carbonate uroutoo.

4000-2000

- 2000-1000
/,I

1000-500

500-250

U- 250-125

125-62.5

%>62.5

(I) SIEVE SIZE DISTRIBUTION DATA WT.%) PROVIDED BY L. DOYLE

SLE FACTDN D.SC7?TtONS

CRd4 TYPES(%

LICHT OLIVE 0226, SHEL2Y, CAR30.ATE QLARTZ SAND: LIOLLUSC--niostly
Oull , noro, pitted or frostec fr:-encs, B. FOON7i--Oo5t1y fresh,
rule and frajnented, X-CAD2.--dull worn, frosted frants,
QUARTZ--clear to slightly trunsloceot, anulur to saUroarded.

YELLO2ISH 0021, 0,2011273 QUARTZ 5272: MLLC--;ostIy dull
frosted, 'none tra::nnts; uo,.e fresh, wb:1 a oars] snl is, 3 FORAM--
relatively f'.sr nd whole, B'023A--oll , ore,
ECiilNjOJ--rw] 5th voly fresc 7iate and ophue fm. rota,

froutnO, none fra nets, QUARTZ--ciir to singotiv trr.oLotnz,
eivulor to r..Lon.lar.

".LONISl 42, C22302.ATE ,ADTZ 52113: !"OLUSC--cosely worn, frot3
fro.'ents; none frsn, . ni o anal 1 shel is, B . FORAM--vstly fresh
and whole, ECHIRDID--frosn Iate and spice fremoent, 3 CR03.--
worn, frcsted fra;nnovts, 9-CARS. --di] , worn fraomner,ts, QOARTZ--
c100r to s]i36:ly trnsiucnt, ongolar to ronieo.

2

(2) PERCENT OF TOTAL CARBONATE

(01
'0

<62 q

79,1 0,2 12.5 0.2 20 9 3372.727.3 2.01

70.0 0.7 1 9 33 6 7 1.5 1 9 269 1i55 11420 13,2 31,1

69.2 3.8 16.71 1.6 2.9 2.9 2.6 312 255S 6382 20.6 69.2

35 17.7 3,9 21.1 0.6 2,5 1.2 1.2 323 2530 2377 11.2 oS,S 3505

30.9

29.6

U.S

5.1

2.2

1,6

$314.6

33.3

0.1 5.1 1.3 0.3 4,8 0,9 315 3133 3045 9.1 60,5

13.0 5.5 0.6 1.3 311 6015 2524 13.4 65.5 0.42

33.Ll. 3.20 0.47 3.7 10.64 1.2° 2.64 3.07 tr 0.32 4.20 0.77 0.73 1.40 1554 1145 12933 13.0?

0' OE0L 126 G7Y, C RTTLITC, E7ELLY CAR200ATE SAND: DLLUSC--0 Ojll , worn, Lord and encruoted frajn'nntu, BR'r'CZOA--slightly worn,
infillud, rt,'o'o,4--sl,e6tl, worn plate frageent, CCRALG.--dull,
encrustea, b'aochd frOlcuot, QOARTZ--translocent, subourded.

00

00
121 27,:,! TO 21227 CLII: tORi, SOLLLY, 01207273 QOACTZ SAND:

2.CLL---cnotlj c.] I, won, Lured fra;n-rnts, neny er.crusteO
0
&00

7?',__,r', (chilled, CC II1DID--d..1i, oirn ola:u fro:ercs,
X-CR.--i,,,nro, crent, J'DtZ--clear to tratslucont,
oLr3,iar to soondod, 0 12 .A4T3--blackenod carbonate 020regatos.

2,-: 'TO OA'IO: lOLL O--ostiy
0 11, ttwd f:teo or 03'ed fr je.:s , 0. F0R7i--frosh e'i who1,
0 at dull, nrgooto, Ll'OZCA--.eol 1, ecro fragments, 306111010--
it) dl 1, worn fri;.oits , (-0742. i'orn,p tted or frost.nd

SAMPLE: DEPTH: "i' LATITUDE: 29 04 56

LONGITUDE: 35 15 23

WHOLE SAMPLE DESCRIPTiON:



SAMPLE: 242V

WHOLE SAMPLE DESCRIPTION:

0j0
Oi

01
01
¶rI

0

4000-2000

3
111)

I000-500

500-250

IL. 250-125

125-62.5

% > 62.5

SIEVE S)ZE DISTRI

CARBONATE AIf) SK.'T_s,No COjLTUENT CO1POSmQ.

YELLO..IVI OkAY TO 1:0:10: :Pk..'. 0RA, OVELLY OPOdOITE dAD;jlQLLUS0--frost ryiar e atts ash del - CC ('I, Lored frsqrents , 30.11 wnr, cr0 nnnc, :1 tj s.ar ed, I TOO--Cl va JraJ, frscla--11, stir, ntiy nfs led t(1
it. C .-l'TL ic j r Cit

LIII: CL ;t TO v.Ojt.: Ot , ART:ITI: LELLy F0000TE cOIL:
MOLLUOC- -r sly Cell, ms. rctnvj ann/cr ttred fri. 71)5111--vcctiy .:' a, sit c: s:tc t.O, :, Lc,enad, Y0O/--dICtrr fr:.. ECs:II:3-- fSS , nf t sir cksieJ, cIa 5:0smlms f., 0. frrntvc Tree.; tern SOothed, sn)ryerr:, 1rC2i OrOt1rJq., 0U,',RTZ--clser totrans0esmt, nm:tlj siiar nsiuie r sics-steined.

DEPTH: 27:'

SIZE FRACTCN D7SCPTlONs

GRAiN TYPES (%)

) Ar- !r'.r-.
I . LfrL'C.

LONGITUDE: st 23 01

LIOFT OLIVE CRAY, W4T.IITIC, SHEL) ElICITS LAID: FLL5C--SJStiy Sire, itssitid frtC:5i:ts, C. FOO'l--f'esh nd whole, cr0
rn, cs;rad, alter Ci ;kanad Cr re-staY n,d, 7. FRPl--frsh,

OStly shola, ECH1E0ID--frsh plata fra;nants, X-CARV.--wor,frstd fro ants, QUARTZ--c] ear to transi scent, vary angular to
subancular; SOSO slihtly iron-stained.

LIGhT OLIVOCRYF, SDEtLY , C,GFL'nTt QLA.ITZ tAIL: MCCLVIsore, frosted Yrtyrls, 3. FOR --fresh and olo; sc-'e :0-IlCreI-,sntn EOHNCIL--frcsn p1at tnt sp ne fre-:ents, v-CASV. --
torn, frosted or seotthed rroo cr55, QUARTZ--titer to traneiteet
oStiy vsry arcs] ar to sb,nguiar.

FELLO,lSe UIRY, flJAMTZITIC, ScsEL.Y CASIC::lTE VAlID: flLLliS--frsh,iio1 anal I rho] is al worn, frts Lid :ra marts, B. FORGO--- a Sly
fr&ntn and shoit, tCHiN010--frasr, tlate aid spine fremeeta. '-A53.-_vein, frcSted fraents , QUAATZ--inastiy clear, aitgelar to sutnraI..r.

2

/( /
O' 5e, f/Ol.. /f'.

/

(2)
PERCENT OF TOTAL CARBONATE

'/Y ,4- /.ç'R /

0
'9

5',)

i')

<62 q

11
3.3

/ '-' ' '

10.0

/ ' /''
6

''" ",, c' '<" '

1

196

°MRMMR
61

537

MM
OSA 1.6

62,5 37,5

:.s;

2.30

flc;

70,0 1.7 03.3 1.7

00.1 6.8 6.6 25.7 21,6 2,3 2.2

0,3
03.0

31.7

12.6

5,1 2.2

0R20,2
26.7

6.6

8,0

5.0

3,2

0,5

0.3

1,3

0,6 1.0 0,3 315 372 637 05.9 1 004V

53.3 3.9 U,633,L] 1.0 7,1 1.9 0.6 0.3 3211 72 395 31.8 11.2 I.IL

3.67 TM 7.70 4.111 0.41 0.04 0.00 1.19 0.34 ai'



I 4000-2000-
2000-1000

1000-500

o 500-250

250-125

125-62.5

SIEVE SiZE DISTRI

CARBONATE AI'ID $KEETAL S.ND CO1'STTUENT COMPQSTON

GF:N TYPES(0)

j/s/2 /c° /// /3e/w;S / m\/ '/LO //

(2) PERCENT OF TOTAL CARSONA1t

<62 A4

92.3

- ,_

7.7

. ' .c_____ -- .L___L.____' ' '

12 12103

/' 5E" -

0

'/
0.27

525 27.0 12.5 2.5 0.0 00 0003 0 0

25.2 27,7 33.5 20.0 0,3 0,6. 1.2 1.2 303 2 305 09. 0.5

0.0 21.1 32,0 i2.1 0.0 0,9 0.3 0.3 320 1 321 99.7 0.3

12.2 12.2 52,0 15.8 2.1 3,1 0.6 0.6 32S 32S 100 0 13.

ISIs .7E

11.3 1,2 2,3 320 1 325 39.7 0.3 :4.2..

02.52 :4.OL iL 2.42 3.21 3.05 0.42 0.35 1357 4 1371 70.52 0.15

0: 'F',
ELLo:; 07.AY, SELt( c;.T,AT: SAE2: 'A. LU --s,stiy I worn

fractnt , sci'u LornO, 1. FCUAT--riostly 57;iJflnuteS torws whole
UIOhT OLIVE OLE, SO:LLY, FOCAE1.IFESAL CAOEOI,ATE aLl
fresh r.d macrn fr.n orEs B. FORAEI--f'esh to dull , whole and0

0;

and fru: nrt:, i.tttiy vrr, A'(ZCA--itIl , wnrn FraU.wnln, £1111311--
dull, angular p105w, -CA73.--dw11 , worn Frons.

u,ucts, P. VOLT--fr so dull wnole and fra:a'ts, 5wTNOIC--
fresh plate usc spine fLn.nnts , X-CAR[3.--dul I, soar froLunts.

i-a CS

SAMPLE:

WHOLE SAMPLE

0

2427A 49 59DEPTH: , LATITUDE: ZR

0
F.,

CESCR!PTON:
LONGITUDE:

SIZE FROi1Oi D23CopTlc:4s
YELEGU:E-: GtAY CATUATE SAT: TL --oul I, ci i[3htij worn, angular
fragerts, ECiQC--s11ghTly Sail plate fragTent.

LOfT OLIVE CIIAT, FCRi1'IIAIFERAL CALOUATE SAL: iCLLUSC--ool I , worn
frnr:onts. [3. FORAM--front and dull, whole ond frag:emsts,
fresh and dull , 'uhol a ar.0 frar.':onts , V-CARS. --dull , macrn fru;rcots
QUARTZ--clear, subanoular to subroundud.

ATE EATU: .3Ll.LUU-- L'CrT OLIVE C.Am, SmELLY, F 1.TlUIFEPAL CA000I,ATU SAL: FOELLO--
0 snt[y dil, l:'jhtiy .sn"n, snj.inr frsy':its, C. FCEA'i--frwtn md astiv rl,mti vuly fresh .ui;ainr franients, B. FOLO--:'nstly fresh
C jul 1, whc le and rrsj: ontun, I- . 7E/,M--rcs tly stole , iresn to al 1,

X-CAP3.--dsli, 'worn fraar,ts, QEAmETZ--clear, soLangular to sabrounoed.
and whole, P FORf.l--fresn and dull , amol a and fracrents , tOt I [mCI D--
freurm plate and spire frar'nents , X-CARO.--dul 1 , worn fracerits m

0 QUARTZ--clear, tubnuiar to suorousded.0 On0



SAMPLE: 2t2RA

WHOLE SAMPLE DESCR!PTION:

C')

0
0
ct:

w
N
U)

4000-2000

2000-1000

1000-500

500-250

250- I25

125-62.5

% >62.5

VELLC,:Si GaA( TO 'EDILI LICT 3205 000200ED SPELLS CASECATE SAID:
0LLLSC--.mostiy dJli, worn, bored fragmerts, ERfOZOP--uii and worn,

CC2.ALG.--dul 1, worn, brsncne fraqment, I1TISA--moderately indurated
aggregates, X-CAOB.--dull, worn, irregular fraguonts, QUARTZ--
translucent, subrounded.

1Eo:s opt'i TO :':::u 000i 034POCLO jC400ZITIC SPELLS
002000° 500: POoL C--nttip au 1 , wcrn, bored fru:-,er.ts. B. FCRAM
--d 1, worn, '.ole a,d thiAped, 000ALG.--dull, worn, branched
fragments, !OTP -cdnrtiy indurated a0reJatos, 520200--dull and

/.-CAEe -- dol I worr frs5rr.C.t, QJAPTL--sl ightiy transi ucert,
subar.gulor to suVrsonded,

TO. :L0 CCC.. 201 '.02CZiTiC SOFtLY 003°' £ SACS:
LL0SC--ostI, djl, worn., frc'.non Or rJe0 fre.on:s, 5. POOP'--
hall, 'unrn, ,hcOn arunip ml, 000000. --di , worn, hrnro:hed tropnnets

worn ncwp to , wO--cOor to Slhtly trduuiucent,
uJ05n5'JiCr to nebrundd, SOt 3 3ORTZ-- acrened carbonate eiregetes.

/ /

SIEVE SIZE DISTRUTION DATA (WT.%) °ROVIDED BY L. DOYLE

SIZE Fr4CTON DSCRIPTIONS

0'

G8dN TYPE3(%)

L!GHT OLIVE 3905 SPELL? CARBONATE 520953 SACS: 50LLUSC--3stiy dull
worn, frusted fragments, B. FORAM--fresh and whole, and dull, worn
framcrts, INTRO--fri able aggregates, ECHINCIO--frenb plate arc spine
frments, X-CARS. --dull, worn fragments, QLORTZ--clear to sl I ghtly
trassi ucent, sobangui ar to subrounded.

21001 OLIVE SOAP SPELL? £0200IIATE OUARTZ SOt): PJLLLSC--eorn,
trusted fragments end frst, whale snail sheila, B. F050M--fresh
and whole, worn ted fragmented, ECHINDID--fresh plate and spine
fregn.nntu, P. F090M--freuh, whole ar,d fragmsrts, X-CARB.--duli
worn fragments, QUARTZ--clear to sl S ghtly translucent, angular to
subrourdej.

LIV I OLIJE GRAY QJoATZIT:c SHELL? £20100 SAND: tILLuS0--
'art, frostud fragou:';ou ard freshwnola snail stalls, 3. 500AM--
mostly Fresh and tunnl cn, ECH153D--fresh plate and cii 50 fragments,
IIITRA--friatle aggregates, X-009B.--worn, frosted frugrrts,
QUARTZ--clear to slightly translucent, angular to subrounded.

(2)
PERCENT OF TOTAL CAR8ONATE

r00

<62.q

I I '
' I

6.3. 5,3
(

17 15,1 2.3

/ /
132 $

-(
135

/
975

/
2,2 :z20:

51.5 1,7 19.3 0,3 0.8 ,1 5,7 0,3 0,3 1.0 2119 31 330 91,3 SI 29.51

52,0 0.3 16.3 3,2 0.6 22 3,5 2,2 0.8 313 99 012 76.0 20.0 0.73

35.7 105 0,0 0L3 !4,7J,5 10 03 1.9 13 310 39S 712 00.1 559 ss.so

37. 13.5 3,1 2.335,5 3.5 03 0.7 1,6 1,6 312 570 886 35,2 60.8 5.55

27.8 11,2 1.2 155f. 2,5 6,5 0.9 0.6 3.] 0.6 321 217 538 59.7 143,3 1.70

0.47 3.7.; 0.32 0.0: 10.73 2.04 0.50 0.11 0.01 3.42 4.14 0.39 5.00 2.60 1741 1322 3033 75.63 2.l.37p33

CARSONATE AND SKELETAL SAND CONSTITUENT COMPOTIQ
DEPTH: 123' LATITUDE: 29 54 59

LONGITUDE: s 00

0
0
0
0
C



SAMPLE: 259A

WHOLE SAMPLE DESCRIPTION:

4000- 2000

2000-1000

1000-500

500-250

250-125

125-62.5

% >62.5

SECLCU:Sd GPX( TO LIGYT GOAf COCROOEO SdLLLY CARBONATE SANG: lIOLLUSC--
rost oi I, /crii fraynnntn , of ton nO, COVCLG --dol 1 , worn
trarthe fra3nents, :uoj Grayish, !NTRA--r'oderatnly inouratod

ra;anas, X-CACD.--3u1 1, worn 3rd/Or bored fragments, of ton

.:R LI.3:T CRAY SCELLY C V3C:ATE SAUD: CCtLUSC--ot:2y d1 1 , worn
crts, o:ter bored, C. FOCAC--nole , but sari itt chipned

A --Sal 1 , wsrr,, cranclad frs ontO, rany tray: aC,
CVOZC;--dOI 1, sn: .rrn, x-CA.B --d11, worn frorrnnt, oftsn
irrotari3-:hnV:Z--:ra:s1scent, tbar.:u1ur to su2rounded;r cnar:z-ol :o'f rCO:a tO oraça000.

LIORT QLI1 GRA? OCAUTZ:T:c TrECLY CA°3CIATE SAUD: iOCLLSC--ost1y
dull, art, frcttd or bJrOa rrnnnerts, B. FCRt'Y--freuh nd whole,
sri wi-cl:, worn, tftnr its 5dLiO5, CCUL3.--Jail, crc

a Lerç 5d / -3A,. - _:1 , ncr , frosted rn bsrn.j
rr1er]ytrs-rn , 'JtCTZ--c1rar to transluteot,

clan to nsbrcsded sos ara iron-stuirsd none Quartz-

3

7

43. j

7n'0.

6.6

9

7,3;

NU.45 5.14

CARE3ONATE ANt) ..KE F.:TA1 S4

C. 1 S/

DEPTH: 124

o C S ENT CO' 0,
LATITUDE: t

LONGITUDE: af,

Li'hT OLIVE GRAY SCELLY CAR VC'3AT QUART: SAUD: 3LLuSC--castly 11
,frosted fraconta , B. FOPAC--wholo and froohn sore dull, worn fra7eots

A-CARD--dull, worn and frosted fragrents, QUARTZ--clear to sllgntly
translucent, ungulor to subroundod.

YELLOLISH GRAY S#ELLY CAPUOUATE QUARTZ SAUD: ItLUSC --costly warn,
frosted fratroants , B. FCRAli.--frsn sod whole, E IUCiD--frcn plate
aid spine fi on::nritn , X-CA1YE--sorn , fnr'stod frcnats .
clt'ar to vury sl I ghtly trans] ocont, angular to sOrcundod.

jOl

IC

<62 .q

09.5 1.0 2.1 13.7 2.1 95 9500 0 13.52

50.0 2.3 3.0 16.2 0.9 352 3 7lA 330 11 37.61

C0.2 1,0 1,2 13.7 0.6 3-3 28 371 9A 75 .U7

0.5 33,5 6.6 1,0 1.0 1,0 330 030 702 01.1 53.9 13.25

LU 30.2 5,9 3,3 0.3 3,0 0,3 301 3L: 505 18,3 71.7 7.65

lfl 'J9 2,0 6.6 0.2 0.0 0.3 2.2 315 673 086 003 I' 0.25

0.05 4i.SY 2.01 0.12 tr tr tr 2.33 13,73 0.50 0.60 1710 2133 3:V3 35.47 13.53 1.35

SIZE FRACTON DES CR PTI ON S

GRIUN TYPES (%)

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF' TOTAL CARBONATE

YELLOCISII CRAY UHELLY CAEi2hATE QUARTZ SAND: IOLLUSO--r3ntly :vJ'nl,
rrwstd frn;:orts , 3. F3/Aii--cnastiv rlot:vc1n froah and sale,
ECoiN!3D--frosh Rlat and spIne fronts, ItTR,A--fr51 aQcru:OtOi
H-CARt--worn, fronted fonq:crzt, QJARTZ--clear to ulnntly t,'oaa-
lucorct, an3uissr to subar;ular. I'-,'

00

61



SAMPLE: 25tDA

WHOLE SAMPLE DESCRPTIO:

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

LOI5 C.O0( thAt, CC0t 0000ATS 5At3
1, worn, t's'1 Ir 35-OntO, CChALG. --issI 1 , uQrr, bored

rorcr,sd fra4onnts; cnn' shghtiy' bThckeneg, X-CAPB.--duli , bored
frcccsnts, irregularij-shnpod.

CChOOOED. çnAtTt:TIC CAR500ATE
OX.: TC--i0l 1, cs;, ;rnn fm Oct., 2. FtTAT-- f,-:n ndwLo, Si] CiDOlj sic] S Ju030, Cl LC..--do] 1, worn fragments,
oftn 5cro at: SlacKened, tcYOlC?.--doli , eiDer., X-CARB.--duil , worn
or boron, ire-Jo] ny- ]csO frajsoct:, QJARTZ--si I htiy cI ear to
trc]1.:er,t, . ;otij c.o

ITTITIT, S:-:LLY chst'-.ATE0.. "i --01,rtcrnt, -irs sr-n. nnt, 2. Ft9AM--.
frst aid as ole, or: OsSI C, irri ccc ct rpoL . soon 1 cokened
Ct--cu]], worn fr- arts, ofto.n lackered, ChYOZOA--dull , worn
fragrert:, X-CAh2.--d,1 I wcrs Ira ortc, 0:A1?TZ__ci.,sr to translucent,

CT-C iLAPTL--:1iok,s'-sc ci rtssate sJJrejO ceo

/c%
$ 6/<s I2 .c/ /3°rn'- .'D7

S!ZE FFCTION DEOPTOS

G32siN TYPiTS(%)

2% ,&//\"\,/o/ A

OICL:T CL I.E thAt, c-UACT:ITIC, SHELL? CARbONATE CANO: LtSC--
sict1v dull fi as ted frn;'wnts , B. tITAN--fresh nd whel e , era dal 1
worn fragr:ents , seine b1cteid, BRIOSOA--semn fragments, P tORAH--
fresh, whole and fragcents, B-ChAd--dull, worn, frcsted frscccnts,
TI.tT7--oi,ar to si ightiy tranuivaant . onLe-c..1Or to setroonoad
501St QLARTZ--bl ectuned card000tOart'cqotes

lILL2ISH thAi, SwELL?, CARE ATO çURRTZ CANt: M0LLSC--sst1y
frosted, worn fratrents; se;:a irsn, wiol urn Li ebsils, B. F3RRM--
est1y frcch ned whole, ECK1OlO--fresh plate ona spLee frat;rects,
0-CARS. --frosted, worn fragments, QUARTZ--costly clear, anColar
to cubrounded.

YELLOEISw ORAl, QOARTZ]TIC, SNEtLY CANBONATE SAb :NOLL5'C--
SOt !y feted fin., sits ned fresh ho1 sni1 Shiii is, B. FOIOhN--

frets and whoiC, EChINOID--fresh plate and spine framnents, C-CARS.--
frosted, 'sore fragments, Q1lARTZ--clear, angular to sbroundea.

I
.3 /o,t/&' 7.

caAo/çOL'

0

(7'0

'K)
(.1

/ .n/ O\//

<62 ..q

25.5 21.1 23.1
I ' '

20:3
(

2.6

.'

39 nOICO 0

19.0 0,9 26.1 22.7 1.0 0.2 19.1 0.6 339 16 325 95.1 0.9 s.ss

30.5 7.6 20,7 17,7 0.9 2,0 10.1 0.5 1.5 553 55 SOS 30.5 9.5 tt.st.

03.0 6,7 2.0 23.3 13.2 1,5 0.5 3.2 0.6 0.3 2,3 301 175 513 331 33,9 4.:t

36.6 9.2 1.9 36.6 9.9 3.7 1.2 0,6 0.3 325 313 636 50.9 09.3 1.5

33,2 7.7 07,7 3.0 0.3 0.6 1.2 1.9 325 181 396 60,2 35.8 0,:rs

2b63 019 0.29 24.t 10.75 0.02 0.07 tr 0.01 2.35 15.11 Old 153 1672 720 2262 52.92 11.03!

!EVE SIZE DTRI!iUTLON DATA (wT.%) PFlOVDED bY L. DOYLE (2) PERCE9T OF TOTAL CARbONATE

C?FONATE AD SKE! $AflD QONSTITUENT COMPOSITJQN

DEPTH: 136' LATITUDE: 29 50 59

LONGITUDE: ss Os 33

000
000

C0

00



CARBONATE AND $}<ELFTALSND_CO.ftSTITUENT COMPO!TIQN
I TITu 20 47 50

DEPTH: 147 -.
LONGITUDE: ss on 30

WHOLE SAMPLE DESCRIPTION:
SàZE FRACTION DESCRPTIONS

SAMPLE: 25L1/

(I)

0
H
C-)

L.

w
N
C')

ELL3WIiil CTV( TO MELILd :LT LPY, CORnLE3 SMELLY :o4o:Tt 51.33:
of MGLLL:SC__OJI 1, rn, escrj;ted and bored fr-anrnsnts , OGTAL3.--dull
0 ercr: tsJ and srd , 0rsc'cd fr .:r,c'to , VYIOLOA--dul I; none si iyhtly

er.cranted .t: nd, 1-3433--c , Lsre3 r,d enorcsted, oftc
Cf rr rJ.r:s000 frnc:ws Es.
010:

_-
4000-2000

2000-1000

i000-500

500 -250

250-25

125-62.5

%>62.5

YELL33iSr 3341 TO 310.1 (wiVE 0-31.1, 01:33303, SMELLY CAOE%J31.EE SP1iD:
1WilLJ--n;tly isll, ens', Lore-V F -an's, B, FGRJ --n:cotiy Vail,
wore tOS,c.:1'..d , to-n oposd, CO2..4LG --d1 1 , wow:, Sra'ncnod
frs.nrto, sFnor, ,ht -'erad and/sr bored, 1-01-1(3. --dull,

Yr.: :5-n :0. 51 on are rrCgJi arly-shapec ,srict,or5.,ncsd.

LIGhT 03111 SPJY, STEELY :3P.LloEATE 3330: MOLLUSO--worn, frosted and/or
bored frar.sct, 3. F0343--frach and hol a; ur.d :hi e, worn to
srcct'rco , a ltc-s ci k_-a d wi:h chip3ad wces , C3VGLG --nanny
wore, sii'istl,,' corh tra3roc:o, corn tl:;r,tj Glackened, X-CARI.--

worn, fr.,st4 arid/Or x.rnd fr,nnnts, Often I rrc3uiary-
ens pec.

LIGHT OLIVE 0431, QUARTEITIC, SMELLY CARB3IIATE S : IICLaUSC--
cnrncij'.':orr., frosted fra53';ents sonic ODred aria hi acaened, S FEtAl--
fresh arid whale; and sore to a- rotnan often sri 35cc and al acka sO;
SOilS ç;ut:rStnL fcrna 6RT000,3--aoIl frsçoents. ECMI33I0--aotiy
fresn plate aria 04150 fra.i-arcs, V-tARE--worn, frcs:ai raçonn1s,
55,00 Ic rcjul'ly-si Spec, QuAliT2--cl ear to Si i oilIly trar.ai aOOrit
su3anl Cr to nudroundad , SOIlO QUARTZ--ni snSnrd carb. acreotes.

LIGHT OLiVE OPT?, QUA13 ZTIC, SiLLLY C. 313131 55110: ITLLUSC--
ncstly errs, f:-rstnri rrr4:nasts sans r(w .Ir,Ivwly fresh, U-ole OnSil
Sr.Cii u FGtLriJIfcosh and :-onol 0; 0103 wrole , bat worn, alni noss
ci lake ica or :ro n-stsi rail B - 1/331.-- .astiy worn, cftan or
end faato franrreof.s , ECo3IE--fraur-, i.ato ass s: roe 'ra3rOts
X-CAT13.--wrn f:'ested fran:escs, QrJART3--clar, arre1ar to asoccordea

YELLOWISH GRAY, QUARTZITIC. SMELLY CA/310131TE S/lID: 'IOLLUSC--rcstly
-ore, froctd fatArnsctn sonic frsoh , wt(w C 50511 stalls, 2, 1043?--
fresh and whole, ECrIl,OiO--frsh plts aod npica fran-rants, B-CARS.--
acre, frosted fra300nzs, QUARTZ--clear,"sotly en'nlar to saoaca1ar.

0
9

<62 1.4

27.7 47.7 3.1 6,2 12.3 1.5 1.5 65 63 190 0 V.03

25.1 5.1 44.5 3.2 0,3 1.1 19.2 1,3 339 1 55 99,7 0.3

31.011,9 3L,3 5,3 1.4 1,1 11.4 2,3 361 561 100 0

45.3 10.2 0.3 29.4 5.0 2.2 0,3 3.2 1,6 310 55 374 59.0 43.5 :6.4:

30.9 9.1 1.0 20.; 23.9 4.0 9.6 0,5 312 211 321 59.0 42,5

35,3 0.2 1,6 41.1 2.9 7.2 0.2 0.7 0,3 305 127 453 70.7 29.3 O.6'

30.23 0.40 0.37 34.13 5.02 1.16 0.04 tr tr 1.7 12.43 0.13 0.01 2.09 1697 397 2054 95.11 3.S? 2.33

DIEVE SIZE DISTF3BUTION DATA (W1°/,) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

C
C)

00



-c

7 .0_

GR1N TYPE3(%)
9

', / c$' /
5

/ c3/
4000-2000

3 2000-1000
C/)

1000-500

500-250

Li.. 250-125

125-62.5

%>62.5

SIEVE SIZE DISTRIUTON DATA (WT.%) PROVIDED 5Y L. DOYLE (2) PERCENT OF TOTAL CARBONATE

<62 A4

6.1 12.1[ 3.0 35 33100 0

17.6 9.0 05,0 105' 0.3 3.7 12,5 1.5 329 2 331 99,Q 3,5 13.60

35,2 10.9 2.5 179 5,9 1.3 3,5 6.21 6,8 307 15322 55.3 .7 °

61.0 9.7 7.2 18.7 2.J 0.5 0.3 2.0 0.3 329 35 356 .59.0 10.0 33.51

32.6 7.5 3.5 29.2 10.3 3,2 0.3 0.6 'Li 0.9 316 68 37] SOS 15.5 17.91

32.7 7.6 3.6 31.6 0.6 9,7 2.0 1.5 0.6 1.2 331 92 623 78.5 21,7 7,t2

39.60 H.4 4.17 24.5] 6.17 2.V0 0.12 0.10 0.Io 3.04 3.03 0.12 0.04 3.54 1640 20V 1651 91.20 3.T 7.S3

21°:, 1 17r]:IC, :Ety 01:24EV t2: EELr000-- 'ELLOUIto GRAY QUAREZITIC, SYELLY CiSEOOATV 5133: 7]3002SC--mostly
0 root]1' c:]i, frOO oTro: 0000, 030 Lcioo, 3. 10E'1l--frh and wtolc; worn, frosted frop.o5nts. B. FORA3--frsh and whole, 3. F0R401-- Icn
0
a.)

sri ws,Th COOrS 00 0. 0OtO*2, oorre C.: 0300 cOt/cr [l1flso
C00ALG.--di1 ,crc frcyents, ftt b1sckna ERY000A--dul 1

r5iative]y frosh,chole and fragments, ECHINOID--fresh plate and spine
fragments, QUARTZ--clear, angular to subroundod.

0)
rio0 fragn.ostn , X-CAh'o.--w: rr, fc too fruoent , of ton i rrugu I urly00 shaped, 6tJPT2--c1ar to siFjrtly translucent, subangslar to subruanded.

WHOLE SAMPLE DESCRIPTION:
LONGITUDE: s 2 'u

S!ZE FRACTION DESCRIPTIONS

oo
v_rI00

1 L:VIod 02A? TO LIOVT O!, oLEO. OVELL 0 tEE
OLLOLC--s n'j on'n, sored fraroosnts, C3V9.LG. --sort, ortd ragments,

B. FC17:I--,orr, b car.sd fro.ent, £CRAL--uorn, torec, encrusted

LIOoT OLIVE GRIP, 3:1171110, SoEtLY CAPVONITE SEED: MOLUSO--
r050]y corn, frosted frapeonts sooc fresh, unoslar frsj'nsnts
B. POkER--I sh and cS01cr and whole, worn aou or: ppod, D1acLened or

i fragront, X-CAP.1.--d.11 , worn, Sired fragments, racy irrsguiarly- iros-stacned * P. ros;.o--nostly fresh sd whole, ECVILO--relntisely

0gshaped.
fresh plate and spine fra1nents, SRYO]1OA--r ostly sirt ly wore
frocoorots, c-CARt. --worn, frosted friqr:ts, Sc ' ore:.,.

'Sr QUARTZ--clear to s1ihtly translucent, s..Lan3uar :0

0
ot

Cs

to

12:0 O0Y, ,r .2: VLLLLS0--
:tij .orn, oo :o-. o :jtlj oi ned, 3. P0310--

roOst]] ...rn 00 0..yo:, ocsc Cr cc:ppec 00005 blactecec, 003100.--
n Fr jur:c, 0:.: COrOl, 23 004-- irs frO jnusts, of tee

i sf 1 lei, 7-01° 3.--o1 1 , worn, borod fragoents, of run rregJi a.Oy_
sr.spwi, .VT7.--oi]yely cle:r- to trot :1csnt, 4ju10r to tobrounded.

LIVoT OLIVE GRIP, QLVRTZIT:C, SHELLY CAI3tATE 5133: M00CSC--
worn, booted frarr:csts S. FO]]AM--nstly fresh and who]e,

3kY000;--slightiy worn, some nightly irfillef, P. FORAh1--relatisoiy
fruso, whole Cfld fragments, E0nitjiD--fresh plate and spine fra;mtsts,
QUARTZ--mostly clear, unslar to subungular.

CARgONATE ANfl S1(EL4L SA) CQ$TTUENT COMPOTON
SAMPLE: 2532

DEPTH: 172 LATITUDE: 29 45 f]5



4000- 2000

2000-1000

1000-500

500 -250

250-125

125-62.5

Z % > 62.5

CARE3ONATE AND S<EI,. ET.L S.ND CONSTITUENT COMPOSITION

4.;/{%/( 4/// / /ox

<62 n

I- - ( I. - I C 7' 1' '.7

33.4 40.0 3,3 33 30 33100 0

43.2 2.3 29,2 0.3 0.6
J

3,0 6.7 1.2 6.5 325 35120 0

92.4 15.3 23.3 3.0 3.3 0.9 1,2 334 5 339 03.5 1.5

47.3 14,7 1.2 23.4 1.5 2.4 0,5 1.2 2.1 323 29 357 91,9 0,! 037/

15,3 2.2 2.2 52.4 13.; 0.2 0.2 1.2 322 55i 393 3.I,7 15,3 :.o:

3-;.9 10.7 6.1 29.9 2.1 3,0 0.3 1.5 12,6 335 17 35:1 55.2 4.8 0.17

43.43 11.33 0.51 Y.12 0.67 1.93 0.16 tr 3.21 1.21 0.16 0.04 1.91 1574 104 1703 0b.03 0.23

WHOLE SAMPLE

01

DESCRIPTION:
LONGITUDE: °o 15 ER

SIZE FR/.CTION DESCRIPTIONS

iaJ COOED C/R:AT: S 3: lLSSC--rast1j c_il, worn, LIG6T lLi'.5 CRAY Q.JARTZITIO SIIELLY CARS/SATE SASU: LLIJSC--rostly0Ici
a'
010

a-i ercro:te: franrrzs , 52i A:--UuIl encrstsc, 0CR-LG.--
11 .mr0. fi.ri-rt, X-CARB.--dsil, cored and encrusted

rrc'onta, of toe ar'.chapen

',sO'fl, roctcd frrints , noire i rr-c:ai red, 5. F02R21--f'esY ord
ad worn, s CuLoed 010/Or chi 4o00; you blookoirrid or' rod

stained, 6021 ID--di/Il , eons frann'or.ts , X-CRRS.--dul 1, fronted or
bored fran'cr.tc come snsootr.ed and shiny, QUARTZ--cl ear' to transi scent,
ar:uI or to a ubrourded; sore are iron -sta i nod sonro uartz- 51 eckned
carbonate aqg'egates

00

0

Or IN4ELL iSo !l.A e2:33 oE:L( 34C,..,4.73 SA1,3: 'lOLLuOC--dul 1 worn,
3 O3:'.__f,-f ea :,oie, ma 'sore. sr;mtned and

C 1ClT 22146 Gr,'Y i'.TCITIC SELLY 0443476 YA'13: M3LLLS--;or'r,
hrostcd f-o5.rmrts; for orals, from snail snails. S. F0AL--r':nely

O

a
C0

T(..LtCO, C..LL.,'iOrrL fro:r,:c:s, cftor, borcO.
2 , odhee ir,filled,

i-C .'-dul I , .or., r'md fre'rrco, e':uiarly-shaped.

son., su'ethei. , rho sr:d or a 'mn-stained, B. CRAC --:'ost:s' worn,
srny fr',r,crts, C-/ARC.--'; snly ,.orr, srromtnod, china

frar.:srts, oft iron-snaind, ITS.r,.creenasn cray friable a7;nc;ates
QUA6TZ --clear to ml iyhtly transluceat, urr.julor to sobranod.

'9
90)

0 .. r r
.4:331 c4222S,;TE :A': l'OLUSC--oostly ci 1

r s o1 a in tried
:'ELLCIISII .R%Y QCARTIIIT1C SELLY .633%-AT: SA';3; ',.LLC--r.cm:'i
r;or.,, fronted fr'arnner.ts so:';e relata rely fresh, CC sr.a 1 she' is,

a-c,'or irrod, C". C4--d I, orro r,en:c CC. .213--dell , worn 2. FCRa1i--rostly reicti ve'.y f-esh and enale , P. /47421--fresh, whale
l p10;' si

o I

In -an' r.C, ,_:r2:.__,11, worn, Lurr or frted
r I or OjO rtC fru C

sad Frrrs,:ts , IRT7A--qn;'ni so fri abi a an4rorotes , \-CAR3 . --\Qrrr.,
frosted fra3oarts , QUARTZ--clear, an5uiar to embrosaded.

g1j
nina ce

S1EVE SIZE DISTRiBUTIO, DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

C-RgiN TYFES(%)
2

SAMPLE: :::aA
DEPTH: ?3 LATITUD: 30



t:L PY CC CCL SL( CAC,ATE S.J: :OLsuUC--1y dill, GLIB CTY QJARTZT:C UBELLI CARGC\ATE 5C::,oceii, no: ocr icC -r:'rOo, BC; LB--c .1', rorn fi-cooents, ci:lj ocori, fost,s 0' bcrod fror:,n:, B. FOR,B--coesr aid stole,C1:--dlI 7::e fr;Lo:t, C-CL7.--uufl, worn, bored na/cr oiL c.ori, s,c,otrU ihiny, oieon bThckenao orrr.csr,,J fr0CtrO, fLrrc rrnCular j-srapod. BC-LOlL--dull, c:; plutO and spiros 'ro::ests, X-CAGB.--frjsti Cr
C tworn, toustred aria ohi nj fraaoots, QUARTZ--clear, tiOStly sutarguiaro Io nucaro;irjcd.,c.

0 B0c4:oh ;;A TB LBBT C:IVG LP Co sh:L C:BGO:,T Sit'lO

O.;-,i ci.l, ,.r., c,,c_-t ,:-:, oft-c; sic-c:, C tC!G.--L.H, cr5
S Ill >5/,,

:.;rr.c,,rc: fru';-.-r;t, u:rn ;r-rH..ri!'coocd, C3;1,TTZ--
ol tro :5 00, 5 tnO rosrcwC, Ic;y Il Oh fu st. 1 105 StaIn.
c.aI

Cc;TLLf .73.LP,T SC: BOLLu:C--rcs:ly dcii, F::LLosr GCBC GJART:ITIC SLLY c;-f C\.',T f,C'c: ---so',,Cl c-c., B. -B:-A--rs:r, usC -., a:J -chin 0:; ITC50000 rr::er,:s CCC TrOSri, Sf310 snail scolls, S. °C"--sntiv0 .,::n to :- -: ; s-c '-5 :c--o-c cf:n b Skoc od ,L,;',LB. -- fruso ed nkoic; sane St icotlj or'rOeJ , tLTCA--roenisr
' .:s:ie ,un, :-:C C :B:B--da I, corn p1 ate unc frrooit oçropates, P . FCC,CM--frenb, anal e nd frapounts. '-C,CR3. --0 -.0 frcC'rrts, I- i,.--cl-1 , -or';, Ccru'd rra-,,-cs:r.tS oftas IrraLulurl]-' worn, frosted fraB:c;ents, QACTZ--nostiy clear, npi0r to o1broaned.

flty C 1(51 to tror1oc'cct, suhusgilar to S;chrourcd'd,- scre w' ft fuir,r. rr,,n Schc'i.
L

CRJN

4000- 2000

2000-1000

1000- 500

500 -250

250-125

125-62.5

%>62.5

Ci) SIEVE size OtSTRI

C.C!ATE A1) SA co5TITuNT CO,°OJTON

SIZE FR.LCOTCN f)ESCFIPTIONS

///;-/ <o//
/4 '-/"-

0

ltrs Oat B fsssts sod sei a f"csn SFI is, U. FC'__rtt:1y
frnsr, stole era Br-B ;s,;tad , P. B i-Li-I--f-cs;, scOole, I TPL--o '-tnt r
o'sy, fr;asl oresten, EcP:tD--frooh pluts CCC StC
,CABC,--f-at5J to s .--t,ud fujoonts , Susie cron-staicud,
clear, suL-sriular to S,bra,cnded.

<62 ,q

Ii
I 2.9

f / /''/
33Cc 30.0 0.3 0.9 0.0 75 315 1 315 90.703 :t

30.7 13.2 20.5 2.0 1.5 0.3 3.9 327 2 325 95.0 0,9

02.7 10.9 0,9 001 13, 1.3 0.3 0.9 0.3 0.5 32 23 337 23,2 0.0

010,0 12,2 3.5 30,7 11 0,3 -0.31 7.0 325 5 355 97.2 0,7 3.31

37,7 9,5 3,5 99,9 1.2 2,7 03 0.6 0.3 5.9 337 23 350 93.5 6.9 o.i
Rift 13fO 'LII, 017 33,11 Q.2C itt 0.33 tr Sr 2.4B 0.01 DCL lBs 1CUC 5U 174t 1USd

(WT.%) PROViDED BY L. Dc.YLE PERCENT OF TOTAL CARSONATE

SAMPLE: DEPTH: 24tY LATITUDE: 25 oq sq

W-1OLE SAMPLE DESCRIPTION:
LONGITUDE:



SAMPLE: 2HRP

L)

U..

Ui

Cl)

4000-2000

2000-1000

10 00-500

500 -250

250- 125

25-62.5

Z %>62.5

/_ /<
<"T a

1'.:

CARBONATE ANI) SKELET.L S JD.CQNSTITUENT COMPOT4
DEPTH: LATITUDE: ?

LONGITUDE: iia to

/CLL)4i3: 04,13 SH.LY FCR,1Y1110FR.a. t413 .CE 04)0: l1QLL050--mastly
f::at, n:a,a: farc'r.1s , 3. tOtAL --rcon cia , and dUll
eSrr.,ot.aa cn.aG nj :1a t: raoai fra fra:nr:c , P. F0t'.Y--fr:r tc s :ti i 1, oo:tiy .aoie, LCi iC--oasnlj frech plate
reyar Cc, ,-tA?-3 --,:rn un:/or I r,'c.j'icnly-or:aped fra Oats

0 nTZ--cinr, talc-

//'' a. ''-/c '
., /t

2
31-" c/7c/ '07

SIEVE SIZE DISTRBUTI0N DATA (WT%) PROVIDED BY L. DOYLE

/

LIG3T OLIVE GRAY SHOt LP F34, INIPORAL LA',) t-'0000SC--r:ostiy ,,orr,
frooted fro cats; liar lush, dole 53313 s':ulls. S. tOtAl--
fresh to slnshtiv sons, rstiv 50010, P. FORAY--lcs to stioholy
.r'5, 5.5:10 ud fru..ents , ECHILOIC--frus: pluto coo spie fruclCnts

1- ,.--sOrn, frc;ej fnnig.:ents, QlJP.RTZ--clecr, vary dnguLr to
'5.01,5005L .2

GRAIN TYrES(%)

(2) PERCENT CF TOTAL CAR3ONATE

O/ /(Y/., /?Y/7'/'>'G./.. Y/
/ .7' / /c / °1 / 3 r

1-
' // \

<1/

<62 q

L

o3 22 7 27

3?.°71,5 7.3 2.7 fl,7 13.3 0.5 57 C 57 7.3 0.7 .7

23.7 21.5 10.1 5.7 0.5 11.5 1.0 319 319 100 0 2.13

7.2 21.3 :1.2 11.7 1.0 .3 1.0 0,0 315 2 312 70. 7.6

22.0 rOiO22.l 22.2 5,9 3,5 9,3 9,5 71,3 5°C 7 70 9Ao 3513.13

22.77 :7.40 27)0 :0)0 ott t.t: j (s.) 0.3) 0.44 003 110 2: 15: 45.43 400

WHOLE

00

000

010
C

0
C
C,

SAMPLE DESCRIPTION:

2

SIZE FRACTION D'SCR!RTIONS

OLLUSC--d,worn,frastcd, sl5htly korea and encrusted frcGnlerc.

'E3LC0 [GIl CR1-V SHELLS FC4,AYEIFERAO C:1-[)t,TE SA':YOLLLSC--outiy
'Clati vuly frcsn)aagul or freqc'ts aol 311 , Frjstd , worn fro:'.c:ts,
3. FORtY--Gosh to sligholy dull, worn arC frag::antoi, P. FORAY--
riative1y frost, wr.oia and ira3eats , Ea::oo:o--crssh :iatc

i.e frugoroots , S-CARE. --worn 0:0/or rrcgu ariy_s:apud frcoc:::s.

ER !tHT CPA' SnES C3,L: i)L'JSC--re1t1v1y f-suh,
uncjiar faa e:ta,E,7--frah plate frac'ents, 6. FORAY--whole
sli,nzly earn, ..t.netcd for:,c.

0101-A CLIVO GRAY SHEOLY CA 300ATE SAC: YOLLIOSO--

siGns, frosted fra;onts, 3. iC1-AY--relotively frest, .5030 and
'r31:::c1ed, P. FOAAl--fres to slirbt .r:,o,1i and H:. rsta,
o0IlIo3::--rulati o.ly 'rena nIco 3113 SOU 01,55)5, X-A43. --
or:, drostJ f'04 ants, OIRTZ--clear, onglor tsh.j1".



SAMPLE:
CARCMATE AN) SKEl:TtL S.U) CQNSTTUENT COOS!T!ON

Ar
DEPTH: o LMdL,L)

/4' 474'N / /
XNY .:. ç/' IS/.5 /V /

4000-2000

2000-1000

1000-500
I-

500-250

U- 250-125

125 - 62

%>62.5

SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED SY L. DOYLE

CF.AN TY2ES (c.)
2

3/
/c0/A /-'//V/ '/°/ (

(2) PERCENT OF TOTAL CAROONATE

//<S /co /0/,//c1/'° /

<62 n

2 213010
on 0 7

0.3

0,3*
3

37

325

13::

'

325

- O

99.7

130

Q

0

75 15,3 2.3 5,7 0:3

12,9 33.2 05.3 0.3 1.2 0.0

7,3 12,2 07/ 111,7 112 i7 0,7 377$ 7 --is

0.19 0.115

35S

1392

1

2

339

13f4

99,7

99.11

0,5

0.71

17,2 12.1 52,7 10,5 1.2 5/ LJ
(1.0220.7? 19.5'

'l
61.07 3.F4 2. It (.93

WHOLE SAMPLE

Oi

f

01

TO

C
C

DESCRIPTION:
LONGITUDE: 3t '1 01

00

10

IS')

S'ZE FFACTiCN D21CR!PTICINS

CHt--i cjraj, dull, utj1ar fre;otnts, one siiçrtiyr,:rtd Or fir,t 0uOo0r:t.

Ir:o1H1. E 99f HoLL' 9H,:IH FERAL t:t,.:0 so::
at: vt(yn'psh annular fraç;cants, and frs:ec, I ;nHy bocc

r t , fann 3m 1... n. P r
moss and torn, whole end frag:ltnt;, ECFIL9ID--aligntly dUll plotS

.u, uts, X-CARB. --:Orn, frost,i fiagnunts and ir'eaieriy-sheped
frugatotO

Lt iAY t',: tLUC--fcoh, trculor
to.. u :no, onnu or nr;oot:s.

1 1 ,--iwuo to oull

AFtT OHE CRAP LtiiaL FRAF::1,i FERFL cRA',HE tRAC:
Foot:, ancHor fo,,o::s 1 froonco Fr ooto ,

to oull , coin 00:1 r:m:nts, P. tl--Fsh to siiczlr dull,
nj fra:;n::: so:o fl oRor;td , EHItOI D--fru}' to al: ortly dull

plate wt noPne rran.erts, F-CARE--dull, worn iron: ants etc

I rrel arly-shacad Frag:ents.

9919 t:LLY pccol:ll;(c:oL CC.L 3t,l:
0'0

s .1 a

1. r r:1-fr-;- to
I fruco, anular irotoents , and jul 1, frosted fracoants ,
:st1y nonCi an_tn I, P OtXt--frosh to ol i5tl woo, 'H

000 011

si:Ij cH, -:iO.j
htlj trans I ucOnt,

Ho ,c:H:- oH tt ui piano froponts,
rrionly-onopsd, JRTZ--

frOTwots, EC9i0lD--fruuh pazu and spine maccents, ç:RATz--
clear, ur9u10r.

ran



000
c'I

0

000

00
w)

D00

4000-2000

2000-100C

1000-500

500-250

250-125
w

125-62.5

CRF3QNATE AND SF(ELETAL SANE) CONSTITUENT COMPOSTON
LATITUDE; 30 02 32SAMPLE: 2137A

DEPTH:
LONGITUDE: 12

WHOLE SAMPLE DESCRiPTION:

SZ5 FRCTON DESF:TONS

13 l--very iQSt gray, ralati ioly fresh, analar frqneot,
sir,tij encrusted with f1tr :cdaent, 10303--olive gray, sliçVtly
indaretd agcreg:e.

TO LiOEC0Y .T0,°,003011C S53_LY CA3LOLATE 5303:
ci, relati vely froth, uncul or fror Jats; ore alackenec

frei:t, I1.TSA--i ye cray, sI qhtly soars cad to fr:abl a ace3stes.

00
101

Oi ..rErL( c$:o':,...TE $033:
001. rcTht veiy freon, a:' froror,.ts, 5. FOOl --w:-.oie, fresh

ano d I , sort, EChi31I3--frnah to si içrtly Vol 1 plato frao:cants,
ie gray, fr1aLIe a t.,3..AOTZ--cicar, setanyalar

to routOnd.

(I) SIEVE SIZE DISTRiBUTION DATA (WT.%) PROVIDED BY L. DOYLE

LICHT OLIVE 07cM EVILLY poloJ7:y:FLOAL CO3313OTI QUAOTZ 5053:
03LLUSO--frsh to Si ightly frosted fra ta . B. FO7cAM--:sostiy frest
and atom; 507:0 cars oc;d ppei, P. 130--f-ash and stole,
ECli'03--frjsh plate and spna fractents, INT?--1lvy rav, friasla
.cngruates, .-C3R3.--os11 , corn fracoents, 3L30T2--rostly CieOr,
ar.YulJr to ncOr3asdecl

(2) PERCENT OF TOTAL CARBONATE

00

LICiT 33151 3PM, 43(0371313 EVILLY FO1,.'e%:1103L C302,07 5330:
FOLaMC-.-fresh anslor frgrants and worn lr-ostaa fragc-cnts,
B. 10001--nat clv frstr, ass elsie, 5:r. soar 5OOt':rJ
fraccants P. FOl17r--frsh, n&ie a" 'c'a::arta, LCV:03i3--ro1 031 cal a 10

alIt rod scnc fcc: so's, ST$A--ol va ray, fr::i a :. otsa..-CIYL.--a'jrn, :.'catad fru.. cs, lLA0T'O--ciaoa to sllvttiy trvns-

LGVT OL:LE 3aM Sf533' 330530105 43-VITO 531,3 MOLLOSC--. o:iv corr., co
fr.ostad frsqr.ants, 3. 700311-- crab, frosn to corn, ECl,OiD--jresr.
plate and spine frarents, X-CA2E.--000stly worn, frosted fragrants, ,.
QUARTZ--clear, costly cry arlalar to sc.bargoisr. .70

<62 U

50.3
-C (

/

I

--

30.0

'

2

-, - - '_'

2100 0

-

54,3 35.7 13 14103 0 3.24

74,3 1,7 1.2 0,3: fl, 12.1 . 3.0 1.2 173 9 381 95.1 4,9 o.3:

]43o7 3,1 3.3 2,3 11.5 1.3 10.2 0,3 515 551 800 35.2 23.8 1.85

5,9 52,4 2.0 11.8 1.9 11.1 0.3 0.3 356 185 1492 62,2 37,3 3.17

12.3 21,2 1.0 1:1.0 7,1 8.1 0.3 I 0.7 328 518 920 33.3 60,7 MIS

VI.7 20311.72 MM 5.02 3.74 0.14 0.22 3.07 3.54 0.07 1118 1337 3035 37.M

''/''<:Y 4/3.L) n17 /.//\o'/j,42

G2N TyFt:s(0/) 2



.s:- 1uT, oli u
orr nii rc r-

iND S<E[F TM,, SA)r) c 4T1JTUJT COMPO3JTON

':T.iu .3T -.:., 'LUSO--:oot1y
:,uo -unj 1 ud '-:.q. flr33olar

tfl r

j

fir

SIEVE SiZE DISTRIBUTION DATA (WT.%) PROVIDED 8Y L. DOYLE

SZE FFCT:oN DECmPTIONS
::1I:T s.o

fi2 -3], ..ua, Tr3Stfic o.'Cr OOrfiO '-

ci LI. C0M--irfi 305 .53] 0; .00i a

EC23ID--fjn to ci 5ttiy wu-n p3300 3n5 S300 fr-or.ts,
:OTT:A--graenish gay, frablc ag5reootes, QUARTZ--mostly clear,
ao33]dr to sjbrocied.

, s.:j F2,3'T3FE0;.L c TJRT2 5236: 65--
.ut3j 3ro, 5030tfl5 T(u,uOS, 3. 'IRO'--0.3fltiy 000

:2].:: o:o-.,ut1 fj.;]1 i - .. ,
fr ool o3ir:utu, X-C1UT. --worn, frst fr .cOntj,

QuARTZ--door to ci ]3Lrtly trnsiucent, ndstly In3.i5r to sub ;dlar.

:.T::.1scA\y::,oc:T:Qj.r,oTz 5213: :L2--ustL .00:, ncstno
1033:00 tO: soda 10300, O'....H u' lrfl3dfiflts , 6. F3]--ou:iy freon
or.J ,0oTe, hiS2:6--frenh p:atc uS S3)ne f;uots, s-CARS.--
worn, frosteU rru-Jronts , QUARTZ--cl our, costly onjl ar to au3on-jI r.

2
GL'2N TYPE3 (() -

// <//: /4/%%;
- V

////// //<\//,.c> J/ ,/ /c"

(2) PERCENT OF TOTAL CAiQNATE

0Z)

<62 M

2.2 - QO 0iD0 0

05
Q.2 0.6 520 525. .00 3 .1.::

3.2 1L1 2.2 3.2 'Li 0,5 0.9 316 350 05.0

u,J7/c
LI u..) U.j .2 I' .3 Oo/ / un /0,

57.9° 11.56 6.37 15..T 4.2J 9.71
I

0.59 6.63 0.55 2.31 6.05 1235 1750 3395 05.52
La

4000-2000

2000 -1000

000-500

500-250

250-125
U

'I) 125-62.5

% > 62.5

c]
I -a

SAMPLE: DEPTH: c' LATITUDE: 5 :s

LONGITUD':
WHOLE SAMPLE DESCRIPTftj:

0]

Qi



SAMPLE:

WHOLE SAMPLE DESCRPTION

4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

%>62.5

/E3.Ol.H 03.3! TO DA34 GRA L33dT$/$IJ CLR3TZITIC SsSLLY C.A/J03/ITE
ST--:.;:tiy all, cm, frosted aro10r bOrd fmsrents,

man, S c2rcd; Sc, frr, urlur fractot;, A--lull, sligdtIy,:rr fr;r:. E,--':cJ $,]rtc ?rm':.rt;, ./-CTtL.--ri,ll, arms,
Sc. .c.w./, sue att irts SOtIS.

CU

334! 70 11DM 043K 3/44? 02/0/OSLO 034/4021010 SHELL? CR7203/ITS
'A .3:10,4.13--. :Tt1j di .,orri , frosted ar.2/o.- bored rarments

C' '.rj s/a'. 6; :.m'., truth ur jo/ar froren5s ad fretri :;Tule snail
s.ellz, 2. FT--.;ntlj. '/a, bat ao' no a.othw6, eften ceipped
'0 LI,: ,memr,rj, /L/'0.._.J1. 1 tly scr, /.-4--oul/, wurri.0 nrc.: 0' a to, = uTZcI to trarol acorn, s ana1ar to caneed,

/.T/ "/\y0d çu1

A'
217'/:y'i4. ,cj'

SIEVE SIZE DISTRI

FECNIS6 GRAY CAROC//ATE QUARTZ SAID: -1OLLLSC--most1 worr,. fressed
,fr'ArSs, S. FG44'/--r-st1, frash ud rare/a, ECTITCID--fraah plate
laro sira fmngrr.eces , ;T44--n'eanj sit qrey, ri tbia aqerecates,
;X-CL.--i.o'i, fro.,tad Sr;.: ,oite, Q;4302--cna'-ea sl igntly
'trans] ocr-nt, mostly vary arir,Iar to su?an;uiar.

Yj/LL05!S' GRAY C4RTOTwTE QUARTZ S/ B: MOLLLC--rntly worn, f";stcd
B . ?2'./l--fresn and Urol a, I'iTRA--qraen! Sr J"O','. Sri abI a

fra -Ru am moat d a s \ S n 5 0
-mt cnrr-_-n..- i,, - ... :..- ,.-

k7

,O'/ 35/ / c//' / 4' /,

(2) PERCENT OF TOTAL CARBONATE

0/ /.4/ çy';/ i;:-/:'

<62M

p .- - p ' - - - - 'm2a / -

25.0 2.2 1,2 7.1 71 71063 0

20.6 1,0 2.9 6.0 1.0$ 3.6 0.3 0,3 313 13 323 93. 1.6 .7

0.3,7 7.2 3.0 5.6 1.3 1,6 393 260 669 52.1 07,9055

37,5 2.2 25,3 5.2 2.3 0,3 308 1502 2602 15.0 80,6 :7.02

o31 19.0 0.6 2-i.7 6.6 2.2 0,6 2.2 320 3520 $-2 3,1 53-1 :2.23

23,0 2.5 1,3 39.0 26.1 1.3 0,0 0,6 3,3 300 2109 2o52 12.0 57.5

73,73 5.05 00 10.2/ 5,13 3.1-1 tr 01/ tr 2.41 0.17 3.07 1620 7755 6276 29.55

SZ FR,S,CTON DESCFPTCNS
000

it-,'
rLOSItO GR.A( TO DAT:K G3A (fT7CT3 SGLLY C TTATE S/ITO: IIOLLUSS--
ur1j dul 1 worn, :ornu fray arts, t.t blauker.crd, BRYOZOA--duil

atm; so b ckaraaa , SC %OIS--olnzly warn plate fragments,
S. CARS--bored, irre larlj-srupau frarrer.ts.

SLEET ISH GY CATOT4TE QUA/4TZ SAID: /OLcLSC--r.3ely dull , worn,
fratted and/or borcrd fragnants , rany bicLced. B. FC44rl_frash and
mi.c/C, and dull , urn fragnents, ECSIIOID--fresh p1 ate and spire
i'a1.nents, C-TATE, --worn, iroatad f"n7:icrtS cATzci ear to

CARF3ONATE AND $KELETAL SAN_cQHSTJTJENT COMPO$T1ON

DEPTH: iit' LATITUDE: 20 43 31

LONGITUDE: s

OJ
trarsI ucur.t, costly angular to subacgai aT.

10

I:\)
01
,0
'0



SAMPLE: ts

WHOLE SAMPLE DESCRIPTION:

-4

I

01
cici

00

o

C

4000-2000

2000 -0O0

1000-500

500-250

250-125

125-62.5

% > 62.5

TOLLLJSC--tr.reo are fr:i, anCiiar fros-srts; nsa is wornard b1ackend.

E6LO,.:,:s.' To :..°< o OIELCi 031:1.73 0. ::C6LLj3C_fOs:,
fr:,.,srts, .Yrorsd or.o SIC: snod;:i-..1sr.'Ci 3r: :to 1--r,i h 5ray, frisbin Crnwce,YO3--sintij ,rn r 10,5, X-CA6B.--dsil, worn, torsO frsgent.

CI) 512vE SIZE DISTRI

CAR!OLATE A SKUET4, STTUFNT COMPOT;QN
DEPTH: LATiTUDE: s .t t

LONG!TUDE: 77 46 .

SIZE FR/\CT!ON DESFTON3

G/AYSiOLLY 033236ATE 4J.3T2 3301: I.1OLL3SC-Ci I,
's too ar.c,'or sorJ frt lots, sos biackasa 1'. 70 6--:nostiv ohIe,

roesh to slightly worn; sons so's froqoent, P. FOPi6I--f'osh wsoie 9jrd frao;.enis [CHI'iOI3--i'sh 7i Ote oJ 57155 fr,ts , 11733--
moorish jr';y, frCible CJI .OSSOS .Y,-CA7I.--s,ii sons, frtoJ Insist

'CiL--1or 60 0 tiytrs:s;ist, .IOStiy sony 011olar to s...Cis

3,3'. O3.TICTATE An/ATO 5366: 'CiLL C--sty con.,
Chili soil soslI. 7. F3R41'I--'istly frost

[C:IINCID--frooh PlotS ano SnSS froots, IOT3A--
eni; 9rov, friaole os-gotes, X-CAA7. --Urn, 0rjstej f'o;nnar.rs,

JARTZ--cl rtoiigbt1y t,'or.siucert, rostl sort or.ia' to sb
singular.

2
GEN 'YFE3'%)

(2) PERCENT OF TOTAL CARBONATE

l0

<62 q

' I
'

( -- -
/ 7 ( / ç,

3

\ 7

1,66

31.8 21.2 2,8 2.8 35 35100 0 6.40

3'il; 35 LO 1.2 1,0 1.2 1,0 I 210 134 341 81.0 33,6 3.72

31.113,2 2,5 32.2 5.8 5,3 1,3 2.2 312' 3517 1357 53 377 :7.5.

32,1 zS.4 1,3 23,3 6,7 0.0 2,2 315 3429 3744 8.0 81,5 .27

27.3 12.5 2.8 38.2 12.0 3.1 0,5 0.6 0.3 1:9 325 1817 2143 15,2 54,5' 5.36

43.01 :1.0? 1.?: l6.u7 t.77 f,1:1 ic:; 0.17 0.05 0.0: o.:;' 2.3/ 1213 7023 363 12.13 $7.00o

(1

ELL'i 66.t6:--
ECr3--rCiati.oly
iria5io o'weo,

as

.6TZlT1C O1TLY TAO O%.ATE SAID

+1 Ci
I , Ii cn5l worn fra1:c.nts,

rnsn 710;s fragonts . 16TCi-'nr,h roy,
cJ3P.Tz--si.or to tror1ucnt, rostly Ofl3uidC tO

.53:61.10; 01:30 .R.'Ol.A 2 On oA,; MJLLJSO-- CStiy..i.'i, froutso
3n53;unto son freoh, .0conni soul ls 6 . FOAAh--'nosty frst
wOols, CiuiI;CiLi--frosi plote sod soir.o fruo'ar,ts , I%TP,A--rOolj oh
gray, irisbI o rogotes , X-CC3b. --worn, frosted frogn.cnts, 0,133372--
dour to sligntiy trssl,cnt, anguisr to suta17510r.



(1)
2:0
1-()

LL

w
NJ
(I)

0

00

0!0,

01
2!

4000-2000

2000-1000

8E11 LIGhT GhA( TO Eo.C11Sn GLA SPLLV 0571325 SAD: MTLLLSG--frusr., liiwr fott; dul., s1ihtiy worn fr';r cots; fw Swll,
uorn bcre.j frs:ecos; ftc bl uchened, L31YQ5QA--roiativy fresh, sthole.

y:u:3,;:: 77.1 HELLS C 7371075 551.0: wSC--.soy fetn, t:tjisrtr.;c(.J ouH , .,Vrnf otud fr rents; ho. dull. s3rn,bredfr:er sore :erwc :r.:eotc, I :50/IA--fresh to resero Lelyir :e-ts, iI,RA--e.:seste3 :srtc5 atJre15s, 50811717--
ntlV Yt7i 7 fra coOt, 7JVT.._t3 1;htiy teonl SOOt, 550-

1513: IOLLJoC--f'eoo srfrs root; I sotoc s sorwo fc.:nto; ooe hi octonud;
so on freth eocsir :0w 1 SYcilt, 1. CCI ----fret to l lehtly worn, whole;OT COo3; 5O fro t worn r.-. jY:Or_fruro.c.ru f-c osto , EL- 70-- TOSSO to rtij so. piOle Scootsto oi.oiy trnt, tSeo1or to OstroroS.

a7. a

CARBONATE AND SELETM. St0ND CONSTTET COP.POSJTJQ1

SZE FRiI.CTION DE3CFlPTONS

2
GR.Ldtj TYPES (%)

7 / 3 / /p) n2/'7 / //\\\ e9/'ç/ - c' /

i'°LuC,iSi 03:55 057E05575 cuARTz SAID: Nc31L3JSC--oict1y or, frosteded/or SoreS froocots , sore blsceed; sore freutarocwlr fraonts,
1. 50771--Irosh anti sod sari jr-roots, ECi1\7113--frsi
pluto frso.:snts, 5-C .--o7stly worn brosteo frorets,
clear ts sli Ottly truss] soOt, south 50701Cr to soOar.u1 Cr.

'ELLO,ISFI SPA 04L5O3.ATE QLAST 5577: SY7LL0SC--st]v ore, Srweted
Trogn:coos, 0. EO22C1.-frsh sod u/sole, ECh:o:17--fresh piVtVfrs.r-ts,
1I1TRA-- ocri sir oral, Sri LIe w000CS, 3-0573. --woro, brosoed
8racouts, IUARTZ--cicar 55 Si 15533 tro; ,cers,rsSt]o SCrv oo7I.1rt subocrojor.

YELL7!jSH SF-tv CCOIATE OLARTZ 5570:
1 L0--tti O'O, br5tedI r'ug eeLs, 7. FOR--frees to wI;i e, P. TOO/I- -n , uh:1 a and

1ro000to. I.T7A--rsnnojh so!, Iris/sic . rOtotca, P. 0533.--orn, trostrJ roosooto, X7w.--wwrn, frosted TrC30550C, OIAOTZ--
cicar to o1ihtly tr005lucurt, c;ostly on.1a to s.5ors:ior

5)1

'0
In)
(Jr

k
a.,

'(a'

<62 Ai

J I

..

17.0

- 1e___:ro' S

27

S7 . S S

27192

/ ç/

0

_/

6.77

1.1 10,2 0.2 132 1 129 99,5 0,2

LI 92 33 90 13 0.2 527 552 1027 35,D 2.4:

25.7 2.2 2.0 1.5 0.6 0.6 312 3577 3332 8.0 92.0 :.43

141,5 0.5 2.3 1.2 2.5 322 3325 107 7,3 9, .;o'c

137.7 12.2 1,3 0.0 3.5 515 1752 1373 05.137,03.77

f17.72 1.07 1.93 0.57 tr ./7 0.69 1659 5596 11357 17.73 82.7'

SAMPLE: 2742A

DEPTH: lii LATETUDE; 29 .12 28

WHOLE SAMPLE DESCRpTJCN:
LONGiTUDE: 57 37 21

000
0
0.

1000-500
3.'l

500-250
14314 3,y 1.0

250-125
51.1 12,14

125-62.5
12.7 122 .0.

Z %>62.5
1

5.15

SIEVE SIZE DISTRIBUTION DATA (WT. (2i PERCENT OF TOTAL CARBONATE



/ (,./'11/ A11, /._.o., '':.".-,c,,(23 r.1/0, '0
\, /\// c

'/ /"t-9"'2-;/ \//;$ (a/'.o"' k7,
40002000

.::t- 2000-1000
(I,

1000-500
H

500250
or
L5_ 250-125

125-62.5

Z % >62.5

SIEVE SIZE DTRi3UTIQN DATA (wT.%) PROV;DED BY L. DOYLE

GRAiN TYPES(%)

't-' "c '

/fl'/'ç ,,kO'.c-/ 0/ o//,

2

(2) PERCENT OF TOTAL CARBONATE

C,' /'1-" 2370 /

<62 M

I S

10.5 52,,3 1.7 5.2 I .H c

11.2 7.2 515 17,0 0.3 2.5 2.9 0,5 255,7Q 5 19.01

19ll 11.5 0.3 67.3 9.2 0,3 3.3 1,9 1.5 323 12 35 25Li 3,0 231

39,1 10.0 5,13 37.3 7.0, 6.3 0.3 0,2 '1.3 0,1 0,3 351 3. 31, 371 3

1 "'3 0(3"u.I 1.3 7'ccc 0.) 30cc 11"-u,O (itcc 71" '"
3.3 -,,97110cc 1.31at-i ""0

17.2 8.5 5.2 20,3 8.3 5.9 0.61 7,9 SOS 125 552 72.5 27. l
21.35 2.30 0.76 91.36 1.31 TOt 0.11 1.1'3 1.70 IL' 0.1 2.47 1722 1/1 1202 7/11/2

Cj
cot
0'3

C'00

01
C

00

TL: JO 2//. 062202 c/33'TE 2.1'. 2CL2SC--oostiy o..i 1 ,

,ornd 3101 cr333 ira. tfitl; 3,0 r .or.i.o5, froth fro'I.1.t oi;h
.lrill role, CoRoC--culJ tc',-d, .oncrosted hr ,rreu frar,o,nts,

aorri, ricr:td ad bort-d fr.T',ots, A-2,R2.--
dull, worn, bcred, c-ncrasted, often irre3ulariJ-shaped fragrnar.ts.

22222H TO 101.2 GR/Y ç1A3:iTl2 ShELLY 2,1.13,910 S1'sD: uL4S0--
costly lull , 'ore, irOstors or bored frrirerto cony b1,.c.red Cr
iron-s:oi nod, B. 60/All--mt-st it-rn on3 doll , and scoothed onO sni ny
wnole end Ere jots, bi ck,it-J ad I ron-sto red; fes; freon ar.o aliole,
[C}-I1NO1D--deli , mcrrs, plato and opina fralCr.ts , X-CAOB --costly doll
worn, fros ted frat-mcnt or ocotoed and sni fly; ll siy ron-stained,
QUARTZ--door to tratt-hiiS , r-c,Ctii 3ot-onojlar to

K-n
ICl.)

0

U'.,

(7%

22112 221" 1'2,2:2: ':12: 2212: "1 SO-- r':oty 'doll or",

rn, b,rt ant ChC11, S ,co'nI aid
n-tt. r,a CCL. --;.. , ot o r1:tldond

r r 'I ' Oin c i
none 1t,'ere d, / ..'3.--0j1i,.'srr., rcr.td aid St-rod frog.::eni..s,

21.262 IL1'1 0:111 TO 1.'E 0-2,9 C2IRTZII IC SIll 040222/TO Si,',3: 1
'.Ll--noty corn, frat frc9;lar,ts , 0.1.011--fresh to sI :zhtly
corn, ocSt!j It-It-, P. 9099/1--fresh, s/jolt- simi froccr,to , £06110113--
costlj fresh p Ott- and spr no iraJn0035 , 2-CARS. --costly worn,
sst-otnad sh:ny freijcontn , any i ron-ntai 'ed; alas 'ore. frosted
foal-onto, CLJARTZ--clear, nootly sabannalr to 000rt,r.333.

21.22: ..9.l'lLLoOO--:':cstly 1
0" -a-enos ,00: sr,iy h1an cc or

or oct-triad
.,i; 11.13/, t-ftnr, t10:3r1cd Cr rc':.-nto 12, 2-C,217.--ocll, ccrr and
toned r0 acd wc.'r, s 'cc thd ard nj fro'rter,t , coot ion-
ttsin"l, 5'iihTZ--c.io.r on tr..r'.nl::trrit, s01oria1;r to.10 re rOil--

LilT OLILE 02229 22223221210 a-:'LY C.32'NITO 2-13: IL 0--cc'stly
ct-cc, frontoo fro;,.'er,ts, 2. Fl12--frean on3 ct-I , P. 1212--
frosh end wlole; fo are blackenod, EC,014015--frcsh to ,eorn, plate
and spine frajmoots , X-C'tR3. --costly worn, frosted frorncnts,
QUARTZ--mostly cl nor, sbangal or cc saloon/ed.

CARONTE ND SEYTAL SA'P CONSTITUENT COPOITIO1
SAMPLE: DEPTH: 235' LATJTUDE: 29 36 24

LONGITUDE: s-

WHOLE SAMPLE DESCRIPTION:
SIZE FRACTION DESCRIPTiONS



WHOLE SAMPLE DESCRTiON:

4000'2000

2000-1000
'I)

1000-500

500-250

250-125

25- 62 .5

%>62.5

SIZE FRACTION DESCRiPTIONS

2

GPN TYPES

/ ) /rEtE ' / / //c /2°\wV ° / \ \/ ' / / cy / \O / /- / /

u.n

0

<62 Al

9.3 70.1
- (
OIl

.

5,7.

1'

37

I

$2111? 0

1.9 22.0 52,2 1.5 0.6 1.9 2,5 03 1.5 323 523 10 3

os.o /3,7 0,2 o30 3.2 1,? 0.3 0.3 1.0 315 1 515 99.7 3,3 ;:.o:

26.0 11.0 9.9 0.3 23.7 1.2 3,7 0.3 0.6 1.9 323 323 000 3 :s.o

7,2 29 6,1) Fo 2,2 0,7 IL? 1.7 6,1 $0217 319 92,7 0,3 to:

23.2 7,2 3.2 01.2 2,5 2.1 0.3 15,0 316 31 350 91.1 S.9 too

/2.72 10.51 3.32 0.00 Ot.57 2.roo L7C tr CCC O.6t 0.19 3.21 1.54 1614 49 1663 09.01 0.01

oo
CC

cnj

Oi

C.
2

0)10
1')

jul

ClOT O! C 00CC, F°0, 1 rEC,0L Ci00/.TE 51.140: IOLoIJSC--
onil ,..nt-n, L. 'r( ..rri,tijonOli, Oot i3rfl to

:r:n:o, on' oio:..n.sC a0 :ror.-:e, n/, BOVIOICA--

CLIP CRAY, SC:LLY C C011ATE SOOt: '3 LSC--.,rr,
frorrrnts, ooc'o iron-ztairuJ, 0. F:C°l--rnsh nO ohoIao':d wh31,
Dot worn to snonLcd, oiackcOe, art :rr-t 7.

;.noo.v fr,sfl nod wi31i, X-C300.--nrr, Crro:d to or/rI
:.ry i ron-sEal n_n, Q.0ETZ--rostlj ol nor, nrnn4JulOr to sobrownoed.

3:IE ,, :.o:to, F.).:I:;Jt::.. Ii:ELLY C:tI,ATE So11:
L:--.ontly 1!,,or, f...: sc:.: 4)1.300 Or

3 r IF d

/ ol ..o o-t o'.-on c, t-IltiC--ol 1, ,:rr, ploto fi:rto,
I r,.- t:r.n; nr., o.i-..: , :. , ir Ij-srn noEs,

,OPCZ--tr,ol000:':, cr0300,

_1I1#T C/Vt CEAY, 04L113'T71TIC, 1FTRACLOSTIC, SHELLY CCRC'.ATE SAOE:
IIJLLLV I--worn, fantod lrO.3:ar:s i-noV loIn snoul oVolls,

ono mob, P. FCCt 1--rootby fm
ECo',IE--urinh cioto arC aiT'O rrr:orto, OTC°--;:annish oroy,
000LiO 030035. V-COOP. --morn, frotoc ra O:ts,
01 nor, n.nstiy o:u1 or to 5uE00301 or.

0
('J

ELLC,10n GIEV, COEOE C TE S\: ICLLJSC--Oni 1
1, vcnro encr:t&d , A-CAC3.--d.jllredirrenij-c fr,.rnnts, sore norustd.

worn, borsd
, worn.

LIG1T OLIVE
dLli,
sonnohos)

0903, CEF000EE, OIELLY C0F03.OTE S.CtJ:10oLtt--rostiy
frste0 Vrrinto, B. F090' -oole,f-esh ond :,rro 300ne

soon ohny or c.h3ped cone irnr,-stainoc , P.

'Cl
2

CIREONATE AND SKELETAL. SAND ONSu1TUENT COMPQS1TON
SAMPLE: DEPTH: /33 LAT1TUDE 3° 10

LONGITUDE: r7 on

SIEVE SIZE D4STRCUTI0N DATA (WT.%) PFCVIDED SY L. DO'LE (2) PERCENT OF TOTAL C.RBONATE

onoly fresh nun hole, ECVIIIOJ--doll, worn pinto and noise frenneuts,
0 V-LOCh. --won Ely worn, fros Lcd or snoothed elton shiny fiouer.t a;
Cl nnn,i irci-stairod.



SAMPLE: j

WHOLE SAMPLE DESCRPTtON:

1

;;<o-

." (0/
S 1 7 L_') 0 nO

/'.3n /
-/.1\',4- '

/ '.0 ' '-..n/ / 0,3/ .Cn'/ 5\o J,/ //'../

<62 M

1
V / H 40 3 7

3.3 o9 1.5 0.3 0,310,5 1.0 393 5SOLo0 0 32.43

31.5 9.. 3.3 0011 1.3 1.2 0.3 3.2 2.3 302 302133 3

32.1 2.7 3.2 1:3111.7 1L1 1,3 0.3 0.3 1.5 31;3 j 334 197 3 13.43

31.5 5.5 2.3 32.1 L;,Oj 5,0 0.5 0,5 1.3 302 7 300 07.7 2.3 212

9 3 s :

H0:' :
C:

-
01

00

0'
0,

-'I

C)

Ci)

0'.)
US

gfro/31 cA;:::T: 3: ::OL. C--r:ostiy dcl ,

ron; reor ro o:,lao fra;rrts, B. 331 --frah
orB frjs , oft-n cii 3pod; Ocos

/ C r S te r

LIGHT GoIVE GPO Q'JORTLITIC S-jELLY GAB303TE 3303: IGLLUSC--
otl' Bull , worn, Er000rO fror:..snts soon freon, -bun sCsi 1

unnllo, B. 3ORP-l-rc-:h 00 SLnt10 corn, .:rostiv mole, ?.n.ti0n, .,ole a:d fro-o.ns, OCINSiD--frnu0 0/ 0c1C100y '.1:-n,
non fraJ:,cOS , 1-3303. ---':cstlo' urn, fin c'..

.0332--: .stly ch-r, u.Oonoul:' to subroandod.

ct1 null,
,oro, froonod urOjur 000 fro. rOo, 3 , TO 0.H__frnch ro wn1e,
sod w1 , no no ci., s. Oh h: orB sri-or, --drill , urn fra i-rents,
often corn:; rn fror, Br , 3-3333--dull sore, frootd nd/Or ,/nd f..: it-., .rty rr30 .j-.3

lOOT 3d.': GkP' :,d.tslT1T1c SILOL C\3)0Ol 0403: 3OLL:SC-- utly
,01; Bras :nd Brnq' rarts , B. FC331--ooutiv frso anc ;-o:cl, , P. 33041--
rena. In and foircats , IT --3rco -:i nil :rcy , funbi ac,nre005fs

worn, frosted fra-ocents, 20PTZ--ciear, snnn;.lar
0) Su000unJjCj

o

ZE \CTC9 D.3SC6flPTC1S

YLL3ri A(C.l:L, o..LL:-0E '3LLLGC--o:ostiy Ball, ore, I1.l1T OIILE GllA'( S:-OILLB C33G033T3 SAILI: HCLLIJSO--rontly sal-n,
O 1 1 srr r f a rts :rit'.c fruj-:rcuts, 3. 33B01--ri.cutiy shol, (cc-sb :01 sara; none
9 .ZC--d'.1, w.on rrn.rt,Cl.:.._do1l, worn, bored orB C C s p 0 or ut 110 P ri

S O1
/000 , !-C°r.0 --dul , '.i.rn, brnd, socrustod 0:01 'rush, EcH::c:o--.:osolj fresh p1e s-B solos fra:.rts , 3-3033,frs;:r. Os, -jirr1cr1yhond. 0 0 j a us I r rca s S lr'010 151 c T

2000- 0O0

0 0O0- 500

U 500-250

w
250-125

NJ 125-62.5
Cl)

% >62.5

SiEVE SZE DISTRIBUTION DATA (WT.%) PhOVIDED BY L. DOftE (2) PERCENT OF TOTAL CARBONATE

CAREONATE AND SFEL TAL $/JDO\!$TtTUENT COMPOSTJON
DEPTH: LATITUDE:

LONGITUDE: 5

-J 4000- 2000



4000-2000

2CG0i000

1000-500

500 -250

250- 25

i25- 62 .5

%>62.5

CAl O.JI.TF t) S ETiL CC1.TTUFNT cc:. pcj-rto

2r;s,
C)
C)
C
C')

'or.
r S r S--'o i.:.t, i.--.2,...--

fr)3O'.tS.
00

/ //./ ._,.3 /., / / / /'/ / /
S

c)/ //
/\_ / 2 / / - \ / //\ / / 3/ \ j r/ ( / /o7Y // /

'0
to o:i .orn pi.:o :d up hro froconts, S. FC1i--

.os;iy frots tO uholt , 2-1428. --dufl to fi-osted, woi-rr e4...)ot
ir,ron:0, 7LAIT--cioar, uu0roorrdsd.

327', 27A'J:::T:c o°2L11'; 1Eoo" 700J37075
c':'.'::':.,.too r :vly fruor.; 50 0 uorr ra5moots , S '.22--010130t5.

suiculos orru s':oller s,io..Ie fr':'.'y'5 X-C.AR1.--o.il tro
frosteo oorr , ur'ootrrod o,a;: fr-og::tts, QJ4Tz--cl so .5250.

c

' /55 /& / //' / S" / ',

<62 q

.1.7 13.1

L_ _______,-___3

, 2.21 3.2

f . 7 - -

.23

.r '-.;,

12.0 2

/

11,7 0,3 1.2 3. U, 337 337 100 0

1.3 13.3 2.1 siJ 0.9 3.7 327 327 100 0 .:2.rro

to; 21,5 2.6 0.5 0.3 2,6 3.9 3. 2,1 333 352 10.2 0

3,7 1/7

L3A

2.03.7

0.32.70,3

3.3 1.0 1.3

7.2

4.5

16,1

1.7 0.0

G,3 0.3

3.6 333

372

23

51

35

423

93.5

67,0'

5.3

12.1
17,5 2.1

24.45 :54 IL °'J.'J6 .3.11 1211.01 0.17 1.12 0 1LII 3.2° Is 3.2'. 1232 74 1202 00.2

WHOLE

(2
0,

a0
C

o

SAMPLE DESCRIPTION:

S5. FR7CTCN DE5OFTIOS

1- '°l. --o..i 1,

rti',-i. 'u:' r:..oc-C.--oofl ,r.'J :22--2n
.-c7r, ro o't1 r n'r i c .rJ tr.i .i:t

. '.'0iS
:trjotS,

A,2rL2123321T3S#,2 '152--orr,dl,2i1C,."7::'--:1, fro' to, 2Al2.--oorn. st'oo:rod,or.'to brr,ctoo o.orts, T::--rli fraoo.ts, .4L52\AS1.A\--rolot vely froh s bolos , So. o .-o'i: or Dotht. ptud, .\-OAS3. --
doll to frosted, sooctred artd irroosi arly-s..p0d fra3"sorbts.

;,-o:...... p:oo 121St 21Y, 7. 2T272 :LV c.' so':: '252.i1 to

SIEVE SIZE DSTRUTON DATA (WT./) PRCVDED BY L. DOYLE (2) PERCENT OF TOTAL CARDONATE

C7.N T2°T3 (s)
2

SAMPLE: DEPTH: LATITUDE: 2t 2 'JO

LONGITUDE: 81 27 25



SAMPLE: -.s-

WHOLE SAMPLE DESCRIPTION:

'It

4003-2000

2000-1000

1000-500

500-250

250-125

125-62.5

% > 62.5

SE F5ACTON DESC7TIO:S

(I)
SIEVE S!ZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE

<62 .44

6,3 15102 3 0.2?

26.2 0.3 2.0 63. 3.5 0,3 3,3 0.3 1.3 303 326123 U

OVA! 5.21 2.1

2.2 0.3 3U 31 122 0

3,0 2,7 0,3 0.3 310 1 311 99.7 0.3

0sTh 12.z .l..o 1.o 7.L 1.6 0,6 .29 oo oy,o 1.2

61.3 11.3 2,3 31.0 3.7 1.2 0.0 0.3 0.6 320-S 1:-I 79.3 23,2 GAO

42.00 0.iE 2.LL Th47 7.7/lOt tr tr 2.30 0.19 tr 0.33 1625 36 1711 95.0 5.004.9S

0
00
0

GLIB OTh, ThLcL( oJ.:To ITh::Lt L--euIl , tted andrOdfrj:t ste 6SII , whule us rtThelted valves, IPYOZOA--
cull fr;::ssr.ts, aftar i fresh plate
frac'vstc, X-CA?L.--VAi1 , pitsal, ctrrtdnd, cenfcretcd hr tents

LIGHT OLIVE GRAY, SnILLY CAVVOCATE SAND: YOL0030--dul l to frosted,
we rn Cvi pitted fra;carts, B. TOkAl-l---rlatieely fresh and whole;
sc,,e eel and 'ore, sri pped, X-CAR13 .--uIl to froated, worn
fragsoor.ts, QLIARTZ--ci car, subriajcdvj.

C (ui

C0
Oci;E OVAY, fETh( :-VLL',Thz OATh: ;LUSC--njil , pitsei andborat fr.u;,r, A. :ThA-Thi,, sen :n ri I led, B. YOThI--sul I pa tOed,

Ohter. ch: epac, V-CALL--dull, pitted Cr torus, cccrodeo fraGsmnts.

LIGHT OLIVE 02,AV, OUASTZITIC OVALLY CARBONATE SO:OThLIJSC--
dull to frosted fragments same angular, thin f;'anunts, B - FOPAM--
relatively fresh ad hole, X-CR3 --dull to frcated, worn fragr.r,ts,
QUAVTZ--clear, subrounded, H')

0
C;

000
(EL310V OVA;, OVALLY CAVOThAT? OVAC: 'OLLLSC--dufl pitted
fr,wvrte; t:-;Q are dull, wrVAe, disar:culeted valves, LL.D--
dull plete frar-vnts, COVALO. --relati vely fresh nd branched.

LIGHT OLIVE CYAY, OVALLY CARBONATE SAND: 'OLLUSC--dull , pi ttod
worn frgrr.onts, B. FORAV--rescly whole, freat or dcli 3rd tripped,

avon pIte fra9cents, X-CARB.--Jall , pittee
freer-ants, QLAVTZ--ciour, soorounded.

jo
55,)
Se

'e/ 5/, r/v / / <l / /Z//..'N/C'/n,/ c-Y //3o /

CAEONATE AND $ELF1A!.. SAJLQ ON$TJTUNT COMPOfl1j
DPTH: LATITUDE: 27 49 53

LONGITUDE: o

G/O.IN TYPES ()
2



SA1PLE:

WHOLE SAMPLE DESCRIPTION:

__
4000-2000

2000 -000
tfi

1000-500
I-

500-250
a:
Li.. 250-!25

125-62.5

%>62.5

CtE3 SHtLLY CC23:N;Tt
0 LC--05zy torn, t:rr, io.'o fr oots, sore bcene,

.'.-.t.--d1 1, ritt8, r1fro.,ts.

0
0

1LtC--rUU.,:-o c;on oacoc, 'C- --root, worn,
co-r:or r-.o, oom no3z o c'000, X-C 2.--d1, o,orn,

1 CCr-St .00, St 9jJ2tZ--bjioonj ourbonatc

SIZE FACTON DESCPTtONS

't IOV:I ttt , 20°Ct33, SELLY C,8Ct.TE 5008: MOLt5C--d.,1 to
fros too, :.,on, ci ote fronrcnts, so:o ockoned, S FCRkM--rsti y
o;orn, ofto n smoctsd, cci pped fr roots , ocoo bi ackosed , X-CA0.2 -
d11 to frosted, worn, pitted fratniCnts, UARTZ--c1ear, subangular
to subrousded.

:Lto/:sn 80.03, Ft .:oiFERor s3:LL fl',°T: tO:
] to frootct, wcrr f-..r.cses, B. FOttM--:rstly S otivcy freon

coo shoI 0; ocre oh C, .10Cc, corotnod or 01 530'e frurTelts
OC :.r3 bios, E63It0iD--;'1t, voy irosh, oost10 p Ctu

00030otts, X-C°R[F.--dull to frostedworn fror:rets. QJOS1Z--c1cur
obo:iyii to outrLunokd.

'.:LLO.::Bt Gi;3t3 t:LLLY , C .320338 o 130L058--o. 1 , f"csood
cyrronts, 3. 2CRAFO--relotivay irnb, 000 1,00:0, IN2--r1tive]y

Ireon plote nd opIne t033:clts, X-CAO .--cul to frostec, ocr,
fr'qrento , QU.'83TZ--oler, sscrn8uIur to suorousded.

C)
0

0

<62 4

572 (-.0 10. 9

- - V

01

' '- - .z -, t
9

I '7
fl 9

-

5.51

tdr .t oO,.3 too,2 ott C: y,u 0./ tul :01:00 0 j.rs

09.2 9,9 0.3 25.3 56.2 1.9 310 31 500 0

02,2 70 ,0.0 15.5 3.3 0.9 0,0 300 312 10

3.0 20.0.1 1.2 25, 3.2 0.0 0.6 0,5 0.3 330 33 357 01,0 9.0

39.2 13,0 0.3 37,0 2.3 5.0 0,3 0.3 0,7 0.7 (1,3 501 25(1 5(10 53.5 06.2 0.54

;S.?o :0.78 to: o.o oo.o :4.33 lit tr 3.02 tr tr COt 0.17 1515 275 1911 04.5

S;EV SiZE DIST3UTZO4 DATA (WT.%) PROVtDED B? L. DOYLE (2) PE8CENT OF TOTAL CARBONATE

CAOATE 4D S<TA!D (SSTTUENT OiPOSITOM
DEPTH: LATITUDE: 30 51

LONGITUDE: 83 24 58

GIN TYPiOTS(%)
2

\/(3' <.'5/ A'C S°/ \ / /° v°

tDLLtSC---dfl
C) Or
0; ore. rCrou.

o-C'ijr X-C't.--ir1, pltoCd.

0 oo:, or ro f'r:, rosy --oto iroj, so.::e TZ--blootened

0



Cf)

C

0
L..

M
Cl)

0

4000-2000

2000 -1000

1000-500

500-250

250-125

125-62.5

%>62.5

WHOLE SAMPLE DESCRPTON:

/' r

/ C 0 / / / /"./''°;5' \/

S!ZE FRCT13N DESCRPTO4S

GRAIN TYPES(%)2

// _/ // /\/C3 C/$3°5/'.5O"/ 2;;7

<62 M

JI / 05 2

- .' ''' 'r r'
39.0 10 0.3. 2,5 '2.0 1.0 0,3 27 1,11 37 30 25:3;C0 3 3:.:s

32.5 1.0 3,5 0.1 U.0 0.9 1.0 0,3 0,3 5.1 2,2 3.'l 2.2 322 0 325 20.1 0.9 11/c:

02.2 2.3 2.3 1. 22.2 1,3 0.3 so.7 1,5 L3 I 0,3 .5 303 73 35s 79.7 22,5

32,3 0.3 :5.l 1.2 0.0 0,932,0 0,3 0.3 525 23 353 92,9 7.1 1.05

3.95 0.95 0.15 0.47 24.9s 0/35 1.3? 5.25 0.12 2.11 2.coI 2,35 0.02 5.55 1815 105 19?? 94.9 5.hoc4

o0

(-S.

'1-!

Oi
010

C')

0
C)
05

C
C

CLL?i;! C7.A', ELY GSG: 5LLGC--rou Ily dul , ,:urr.,
ttn: rS boro :-:u , cr.or Cocos: uS; ocr e relati voly fruch'o.)ur TrrGs. 5-C'5.--oi1, o' .'.orn fraçrountu, Scrod ord

CC .y-Sr ;5:J,

YELLS?iSH 5251' S;iELL5 0.51/SATE SASS: VlOLLL:SC__51/ I to frostos
itto/ ar:d hors'S, oorn ;roc.:ortu; sc'r;u siutiveiy fresh

frarrurts , 2050,25--c/I, worn whole scscoins, COSAL3.--5,.l?
rod-chapcJ Srs5..tu , XC5AC --5.11 drosond, noon, 21 Iced

Soc .o'rcs , Q:JAATZ__olear, sobonuiar to n u'oun.Snd.

'Co

2,0
IO

IN

Os)

7.15?.:;, C.:?.:r, 5LL LAS?..??? GA'S: :LLJC--;:OSt!J roll,
i 'od soon door roots; f or rul nd oulj fr .5, nil

..r-c, 55O°.°------or. r ShS7EJ r'.coLs, :521°
--CS oCr 5, r; teC or;. oru 5,

s:en r..:r-: Coo, 55,5 25--b cSce3

55550011/ 52,5, °UAOTZITI C, Sf10551 FL20CS 1/1/L5 0211/SATE 55';:;
1501/USC--dull , I toed to froutnd . wor'r. fra-osst1/; froso: u':çi

sr.or.to, CYOlAYlAli --ool . Si 1/Sly worn. w'ra1/ spi o..lns,
EOrIlllS1/--sl i 0Stiy worn colon cr-S lIsts Sroy-o':ts, 5-C. .3.--ool I
to orstso , ,;o'r. Tr0..0000 , OcARTS--cI car', s ;Da'CUISr to s'cS.

l'zLc.:s 0525, sss:s ,ss: - 5°ol.??A1E .5S5: I3LLLSC--r.o;tiy dull
wcrn, .,.'. Ltd 5cr-eS Sr : C:; dos rn at: vely fr.;h, aouiar dru:cocts

3755 2.55-- ',rl1 ::sr crc:, s-CAi5.--SulI, 5ttnd, So-nd, worn
fr?oe,t:, f:rn irr;,iorij_i,r,.roe5,

YELLUSISI GRAY, SJAPTZITIC, SHELLS, SPICULIEEFC/S 5:5:/lATE 551/:
,l?LL1/C--frostd, sCm Sr a oac:s , ALC'50S. 155--mb: c'oiy fros to
SI;/t1 worn, scale solo/es: so's S7C',?E--:Iuor, rcS-

5710510 r05;:eStS , X-A1C --s/codaS, so or

555525--door, sohri;ulr to S.,CC.s500d.

(I)
SIEVE SIZE DISTRIBUTION DATA (WT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARDONATE

REOATE AND SAND CONSTITUENT COMFQSTON
SAMPLE: DEPTH: LAT T U D E: 22 02 55

LCNGTUDE:



SAMPLE: Il7-ii-

WHOLE SAMPLE DSCPT1ON:

CI

Ca:

ci

::I OP'?, ti-.: yt sxo ;aLJs--Il, pitted
otto fraTJT orts, O7d r ti,Ely r:'esr:, arpular fray:erits; so:na encrustea,ir ifl a c / Cl aull it oor

S2'.:5 FF1;OflCN DESC.flPflONS

:LLC.1st ICCI' CLELLY CAS3CtCTE SACJ: CCLI C--atstln l I to ircstud
fraae.rts, CQCP.G. --dull fratr'erts, 1LCCCLr1 N--dui 1, 'ucutly

sl:etly Corn, whole sp alt-s, EOd1ICi0--rl:tjv fresh plate nod

bi Juar
r S a S

'1

GFN TYPES

IC

<6244

12.. ?3.1 2,6 5.1 30 33100 0 us:

21.1 0,5 0.5 '1,/ 0.2 2.3 I 5,2 0.5 .9 0,7 005 03 :23 0

1.3 1.0 22.5 1.3 1.0 7,0 3,0 5,5 311 311 DJ S

07. 3.0 3.120J_0.9 5.3 10.0 l,O 5.1 6.2 1.9 523 5 325 3,j 3.9 :5.51

112,5 I 2.2 0.3 23,7 1.3 3.3 J0.S 21.2 1.1 2.2 1.1 307 77 02,7 17.3

35.1 0.0 7. 1,o It. 0,i 0,9 )3U 53 790 35.3

1.3:.Cl C .:t 2.9, C.Cl C.ci 4:21 5.51 3.59 9.37 3.33 0.39 1919 135 1957 53.3

curoanatS ui';tcS.

00 us

31, "3: ..',E Cr.::: LLoSC--di I, pitted,,.orn fra',a;; Or;, r.irti,rrir Cr frr;,,etts,
ITLLO2SH 3,9Y, ACT7I2IC, 52: 3L F:'32...s, SiEL' c0tts SAIIC:

I to arostea, Urn fr.g:ucnts,0

0

j oil.. r o ts
rta 9 .:.:..:r0, '-C22iC.--col1, pitted,

oorr. 9rar a: C..., cfe.r rr'rij-00,d.
sll:i-tiy iacrrr, rdl ODiCuls, ::S.',9I:--roia;vei' rSr: plota
arc s:'ra 9-arraits X-3C3. --toil , fr.rstd, ,,or:: S pronto,

i3LJ7.LT_ciaar, aubnru or tC sauroor.000.
0

00

0!

7.
,.o'r: frra;:ur r'/a

urn Sro'r ttt ,,

ut L.rLC

.U--r.tatr; dull, pittea,
f'ear., trr..lSr fra .r.ta, 390334--,3' T ::--a;1ia fu ants,
..rt ra,rr...:,ts, fterr ir-aujolarl y-

'LOCH 3332. OU,.RTLTC, S?ICULIFLROCS. SiLLC' CP°)C'IATE
i 30353 1500110 no o

01013 ap cubs, SP0,'0--olar saiculo frujrrc;ts , X-933S
lui I to frsteci, acm frat0nts , QUARTZ--cluar, sC:er9u1 or to

CI

SIEVE sza DISTRUTIO DATA (wT.%) PROVIDED BY L. DOYLE PERCENT OF TOTAL CARBONATE

CAR:OT. AND SKELETAL ND CONST?TUENT COMPQSTO4

DEPTH: LATiTUDE: '35 47

LONGITUDE: 22 27

4000-2000

2000-1000

C) 1000-500
I-0 500-250

250-125
LI

(I) 125-2.5

%>62.5



C1REONATE AND ELF $AW_CNS_T1TUENT COMPQSTJON
SAMPLE: iI

DEPTH: LATITUDE: 2t 7? i7

LONGiTUDE: t it 2t

WHOLE SAMPLE DESCR!PTION:

I

7ELL:o::. C°.i, SLY SA%1: sJC--cul to frootud,
; i:tsd ornfr .i:;o:n,::..sw,--ds .yorn plots Fr nsnzs,

wolj frcsr. so sne tr tu,fr.or.ts, s-.-oll , euro. pi stus, igrly-snapwo Fr:oents.

6'

4000-2000

2000 -00O

1000-500

500-250

20-25

125-62.5

% >62.5

.:to tOE_LI 24P1E977 SAt: 'lE_LUSC--d .11 , pitted, worn, 0-ojsonto;
s. C,,:rs:toE, ZO7--:sll, wcin fra,osts, 3-CARL--dull, wcrn,

soc frs;._ots.

;.;3 uLsL--ul, p5 tEed, sonf S 1 1

tSeO p woos, 5iC--:n3Otly
l dress sos so frep :55, 1-CA. --cii , worn fre rents.

5ZE FRACTiON DESCFIPT3NS

G7AN TYPES
2

.0

7ELE CLAY, SHLLL( C;.73A,IE fAts): IILLLSC--iuii to frcstd.
71 ttsd frsw:ents , ;:.1:.pTP,,--d.i , worn piote Fruge:sts ,
cull fraLsonts, ALCGLAP.:tt--dsi 1, sl1holy worn, WOOi0 spicuies,
CORALG.--dssll , sligntly worn. frngments, X-CARB.--cull to frosted.
worn fra :ents.

YEL11j.ItH od,OY, QUAATZITC SFALLY 3CLATE tALl: IlL l--dl I
1r..td,wosri frayc:rsts , 0 Y 1, si ICSO1L worn, wocle
spiclues, uC,:5r0lHOflts, SIAIE--riese, u ic.lo Fs-orosets. 0-CARS.--
dull to Frusted . worn fI-almelts , QLIARTZ--cicjr, suhar,7ulur tb
so L ro a is dod

/ rsV /.,' ,/

9

<62 ..q

23,5 3.].
( - / -

4.3

--/
1,T

(
52

.

52109

/ '-5'

0

-

5C,4 35 22.2 1.9 7.1 0.8 3,5 3,4 379 379 100 0 :7.77

°l1.4 2,5 7,3 25.9 2.5 0,3 110 0.3 0,3 7,8 38? IS? 100 0 c;

20,5 1,3 0.1 7,1 27,5 (1,3 2,1 0,9 0,3 5.9 6.2 4.1 3.1 333 358 100 0

6.5 1.1 1.2 1.3 n,o 8.9- 2.3 1.5 3.91.2 0,3 0.5 Ii] 14 32535,714.3

54.3 1.3 0.5 0.3 2.1 9.7 13.4 1.8 335 15 350 95.7 4.3 250

42.01 ISIs Ole 6.1-'. 75.2° 0.14 2.0o 0.15 0.41 2.42 7.23 1.20 0.15 0.17 0.12 3.99 1707 29 1736 99. 1.5

SIEVE SIZE. DISTR (2) PERCENT OF TOTAL CAR8ONATE

iELL0iSH ORAY, c.LATzI7:c toiLLY A3E:1A7: sAtC: A '--woi 1 to
frosted, pitted, worn frorsor:s , Eli' OAA--dui frarsssnts, ALCY7'eRRid'
--cull , sl icdtly worn, er.ole spiculCu , X-CsPRL. --du5 1 to frosted, 0
worn frsgs:eets, QLRRTZ--cl ear, subangu I or to aubrosrsded.

Ii'..)



CIEVE SIZE DISTR;BUTON D.TA (WT. 4) PROVDED 5Y L. DOYLE

G?.OSN T°'?L$(29)4///5/\./4/ ,','/
, :,

5 l"->" :is /,\//. / </c / ,-\
'S / S /5 'v' \' \ '. .5 -.

C /r7,/ 5/

(2 PERCENT OF TOTAL CAR3ONTE

<62 ,q

-

.2 0.I 1.2
-

7.5 3.7
-

I

3,S 7-3

I
72-

I '/
113

(
I

1.3 7.9j 0.3 7.9 0.3 316 315 100 0 .ss

23.7 2.0 1.3 17.3 0.3 1.3 5.21.0 7.0 307 327 tOO 0

53.2 .3 2,0 22.7 2,o °I 0.3 0,5 2,7 2.9 0.5 327 327 100 0

1.1 1.2 5,2 1.2 13.3

240.3
25.061 0.7

17.2

9.3

5.22

0.3

0.1 21.5 2.01 3.5 3,3 333 1 35 39,7 0.3 5.77

17.2 1.5 0.3 .3 7,0 0.31 53 20 370 92.2 7,7 o.s

SO.7.t 2.2: 0.C'. tr 0.11 0.34 3.01 5.1O( 1.65 3.07 4,47 0.25 1715 33 1745 76.3 1.7

01

àj
C'.',

(D
0
0

5-7'

9

50
5):

0':
50

srI on-;, w 5 fr

1,
r ,

1 t , /-n,., 11 , pi tte

1, or:, in 'r 1-rty- rap.d.

YL'7C.7i71 :/,y, S Cdvi 7:5 7:ELL C ,%ATE Ss7: 17..LUdC--
fro: td worn) rru.;nSts sv,' f'h , or , A7Ci O4APIAN--
dull, sIihtly wrrn, irOle s,nieuies, X-CAP.0.--doil to frosted,
worn tr000ents , 75741Z--cie.,r, suhangular to soi'ro.5nded.

ii 1 to F':: ted, .;;, p tns

v--v

E--r.1 id rrr;ocnts, 7-747.6.--
ost:.

LJ5s--uH to frintd, ,,Crin r s.vits, AL73' 717--du1l, sli:t1y
0555, 0531C S71CS1SS, loini, r-;od s:cu10
frjq:-rt ECdllOiD--relati vely fvsh plate onc spi no frcnes
X-cP:--oull to frosted, worn fra.jrnnts, QT--ole.sr, sod.'n4ular
t sbrour,dsJ.

4000-2000

2000 iO00

0 1000-500

C-) 500-250

U-

w
250-125

N
C,)

25 -62 .5

% > 62.5

SAMPLE:

CORBO5IATE A!D r_(QTTUE:NT CO,POJTj.)N
AT}T 25 36 15

?42-3-1
DEPTH:

LONGITUDE: is 40

WHOLE SAMPLE DESCRIPTiON:

SIZE FRI,CTION D6SCR!PTOf'S

0u4

'cli0
0
rn)

c . 7C--CUt , 51

555; rt' vs j runs, snsa Frngs.vnzs
oi frvnent;, X-C :d.--dul , pitund -ar.d boreo,wcrn frapvents, often

ii..LL,.1SH 47A' S-:ELLY CAb07,TE 7743: 1L777--;iostiy frs:eo , worr.

rrn5vents; none dull , pitted fru:neuts , 7LC50444174--sl iitiv worn,
,;hl spicul en, 3. FO4AM--rel atively fresh and whole some d.jl I

wnole srI chi pped; sore fragments, X-CARS. --doll to frost.'d, scm
I ra7;lrerntS 0



4000-2000

2000-1000

1000-500

500-250

250-125

125-62.5

Z %>62.5

C/V

CI-2.J TYS

/V/&//70>7/

lEoLC.'Su IlIRY, CIHELLY C-CT: S,: LLJOC--dii tOtrostog,
115 .l--ful1 , oi isYt',' worn, w'hl soi:,1as,

SAOLIE--Iossg and start spisuic fra6wrrts, 6-CARE--doll to frosted,
worn fragnonts, QUARTZ--clear, sobangular to sotro'ndec.

2

//' 'H1Y'R"f3.-' /-t' ../

<62 A?

77,1 71.1 2.3 2.3 0.1 3,0 131 131 150 0

11,3 1.9 23,1 1.5)

1.5

5,6

2,0 2,9

0,9 '6.3

2.0

336

3o2

336

502

100

101

0

9

33.

25.3.191,0 2.1 0.0 23.0

2.2 0,3 ,7i9.1 1,9 0.3 3.2 5,0 12.7 1,1 311 31 197 l 0

;5,7 2.3 0.3 3. 22.5 t,3 0.3 0.6 11.5 3.0 2.0 0.6 300 3 332 99.1 0.9 4.3

32.1 2.2 boo 0.3 1.9 0.3 L,3 16,3 1.0 1.0 1.3 312 01 32393.1 0,9 .1.5:

RC.75S 1.22 0.31 2..1's 151.03 In 1.00 0.11 0.6.11.11 3.Uo 2.61 C.PL 3.01 3.5o 17o7 10 1300 93.6 1. 3.

WHOLE SAMPLE DESCRPTON:
SiZE FRAOT)Cjl! DC:IPTONS

CI
0 0

1 L.TGA, .L, ELL fA: VikLSC--oj1 1 , pjtt.wj,
to-&i ro:_cts, often sncruatej, X-CAR3.--dull , tored, irregularly-
shaped fr.ments.

Y[LII 1 cIi,6, LLL, SiELL CARcOIATE SA1.J S iL0SC--ai 1 to
frosted, pittod frrçresta, CORALC.--dsll , warn, rod-shaped frumunts,
BRYUZ3A--dull frajoents, 6-RARE--dull to fronted, worn and
1 rroul any-shaped frasoents.

01 ,0
0'

0'
C

Irdali,..r,, frart:, orLr oed fd r rustod, BRIOZOA--oil,
urn ru;1rt:, ,.ikY TL:-- 'l Id fra.rzs, X-CP3.--dsl1, wrfl,
:ored, irroyJlurlj- ad frs;s

YELLCIISI CRAY, SLELI.Y CPCCCIATE S.D LLt.SC--ioi to frosted
frujoonts , Ac 1.AIAN--cul , si igotly , rn,,hrla SpScoisn
ECH1N3D.-rwlstvuly fresh spi no and 1 at fraoonts , 6-CARE.--
dull to frostcd, worn fruolsents, cUAATZ--ciaar, subronsied.

Ci
C'

6::: :L--dil, pitt
0 1 C. .'1--rui I Py

0' usd .'s1e,
fra3r...rts, A-c

.i to c
.--caIl

, I 2L3.--dsi 1 , worn, rod-ohed
, .ittso, iroc o1un1y-snawd fi,.nants.

0
C

CAFBOMATE AND S ,T,AL sr COiS1tJENT COMPOSJIJ.
SAMPLE: 2-A-i DEPTH: LATiTUDE: 32 41

LONCITUDE: 1

SIEVE SIZE DISTRIBUTION DATA (wT.%) PROVIDED BY L. DOYLE (2) PERCENT OF TOTAL CARBONATE



APPENDIX II

Summary of

Carbonate Sand Constituent Composition



CONSTITUENT PERCENTAGE IN CARBONATE SAND FRACTION

GRAIN TYPES(S)

68.08

_7_'
1.60 - 0.13

4rsr -

11.41 0.23 5.7
4'

1.50

4,

- 0.41 - 0. -.
-

- - 10.7 0.1 - .1.79 8.85

34.56 9.90 - - 17.8 9.54 0.57 - - 0.4 - - - 3.69

46.32 3.49 ti - 23.94 II.86 0.25 0.11 ii Sr - 3.70

31.83 8.39 0.87 9.87 28.01 0.19 0.0 Sr 0.0 - 4.45,

20.91 13.86 8.33 - 47.2 0.04 - 3.06

35.71 11.02 20.96 - 18.84 0.35 . 3.0. 0.12 0.1 0.13 - -

42.63 17.79 0.07 1.76 24.74 2.32 0.73 0.12 0.47 1.1 - -

40.29 19.50 0.30 0.94 27.61 6.95 - 0.M - 0.8 - -___.:i -

43.77 25.28 1.47 0.32 18.08 2.39 . 0.7! 1.39 0.2 - - -

50.68 3.54 0.30 1.17 28.38 - 0.07 0.05 - ' 1.1

24.31 12.87 33.82 - 17.30 - 3.91 - - 0.1

28.10 9.93 37.04 - 15.64 - 1.21 - 0.10 . ' 0.02

47.01 16.61 1.24 1.17 20.82 0.43 1.26 0.87 0.13 0.11

45.11 16.23

9.
0.43 0.40 21.72 0.11 0.43 0.53 0.39 0.11

36.54 26.64 ti - 28.29 . - 0.44 - 0.06 ' 0.06

38.10 9.14 0.01 0.18 40.73 '. . 0.3C - 2.23 0.1

50.62 3.01 0.05 0.11 33.80 - 0.16 - 1.84 0.0

49.39 3.65 - 0.27 36.24 0.7 0.1' 0.27 0.4' . -

'::::: ::: :

I. 35.31 7.24 0.15 0.07 25.6 0.6 0.4 Sr ii - 4.56

4 LJIE.(.!4iI1LUUUrIIIII4JJ

- 0.0 Sr I.95

- 0.4 o.c 0. E .,.- - - -

4 0.2 0.0 - - .

4 87WAWJ1W - 0.11 0.0' - 4.1 0.3t - - 5.33

13.7 - - 1.35

4 'W- 15.11 - - 1.47

4 Ih - 0. Sr 12.4 0.10 - 0.01 - 2.22

JLLIRJ4IUPjUUUrIUUUIw) - 0.1 O.1 0.1 3. 0.12 - - 7.88

9.43 11.39 054 - 29.12 0.6 1.9 - 0.16 - Sr 2.81 1.84 0.16 - 0.' 1.9 - 3.72 2.74

2101A

2102A

2103A

2104A

2l05A

2106A

2207A

2208A

2209A

2210?.

2211?.

2212A

231 3A

2314A

23I5A

2316A

2317A

2318?.

2319?.

2420A

24Z1?.

2422?.

2423?.

2424d

24254

24264

2427i

25284

2329

2530

3.831

233

253



GRAIN TYPES(%)

4 (
41.55

"4'

13.66 0.10

'4W

0.17 33.14

4

0.26

4'

1.56

4'

- 0.03 Ir tr 2.45 5.07

-
- - 0.05 1.92

-

9377 492

22.77 17.46 27.90 - 20.23 3.46 6,51 - 0.92 0.32 0.42 - - - - tr
I

- 21.67 77.41
4

20.72 19.51 45.07

a

- 8.44 2.09 3.93 - - - - 0.02 - - - 0.19 0.05 20.63 81.24

18.71 28.97: 1.73 - 32.37 5.42 8.74 - 0.14 0.22 0.07
.4

- - - - 3.54 0.07 13.85 63.10

10.55 40.48 1.10 - 6.61 2.47 6.55 - 0.02 - 0.07 0.01 - - - 32.20 0.07 15.00 78.01

57.92 11.60 0.97 - 15.85 4.38 5.72 - 0.59 - 0.05 0.56 - - - 2.31 0.05 '

73.72 5.66 0.03 - 10.28 5.38 2.14 0.01 '0.14 - - 2.41 - - - 0.17 0.07 28.96 1.93

48.53 18.02 1.21 - 19.57 5.77 4.31 0.09 0.17 0.09 0.07 0.17 - - - 2.07 - 11.62 3.80

70.30 5.86 0.69 - 13.73 1.90 1.41 - 0.57 - tr 4.77 - - - 0.69 - 17.41 1.78

21.86 8.30 0.76 - 51.46 10.95 2.68 - - - 0.11 1.18 1.70 0.12 - 0.21 0.47 8933 7.91

22.72 19.61 3.72 0.09 46.57 2.23 i.7C - - - tr 0.85 0.65 0.06 - 0.28 1.54 9779 1.88

25.23 13.99 1.10 - 46.26 1.56 1.61 0.01 - - 0.02 0.81 7. 87--0.13 1.41 91.09 8.72

64.45 1.54 0.18 - 20.36 0.01 1.96 0.01 0.13 0.15 0.84 5.12 1.21 0.24 - or 3.00 96.77 2.82

42.33 4.15 - 2.16 39.47 7.77 1.25 - - tr to 2.3C 0.16 - - tr 0.3 84.20 14.95

45.22 10.74 0.01 0.25 26.46 14.08 1.1: tr 0.02 tr tr 1.91 - - - 0.01 0.1 96.59 2.63

58.96 0.96 0.15 0.47 24.99 0.80 1.31 - 0.0 0.12 2.11 2.02 2.36 - - 0,02 5.55 94.08 3.94

1.51 1.99 - 1.62 22.02 0.85 2.97 0.01 - 0.41 4.82 6.51 3.55' - - 0.33 3.33 93.05 3.45

,9.91 1.52 0.19 5.14 25.22. 0.15 2.00 - 0.15 0.41 2.43 7.23 1.20 0.16 0.19 0.12 3.99 91.30 8.04

1 '3.64 2.25 0.03 1.35 26.08 0.08 1.82 or 0.11 0.34 3.01 5.10 1.65 - - 0.02 4.47 95.07 4.81

1 50.78 1.23 0.07 2.39 21.83 or 1.85 - 0.07 0.05 1.17 3.85 2.67 0.45 - 3.58 0.01 96.62 3.17

17.23 12.02 0.23
-

- 45.58 10.66
-

0.91
4

0.23 tr - 0.23 - - - - 12.92 - tr 4.41 87.88

12.05 16.85 0.49 - 4.94 1.39 3.69 -. tr
.

0.14 0.14 10.10 '0.21 14.36 79.85

55.31 38.98 2.69 - 10.01 1.93 11.45 0.29 1.06 - 0.19 - - - 8.09 tr 10.39 79.14

15.32 32.97 1.44 - 23.06 5.77 14.95 - or t------ 6.49 - 5.55 37.41

29.19 33.84 1.68 - 13.47 1.44 11.31 tr 1.28 - 0.32 tr - - - 7.46 - 12.47 74.54

50.02 20.22 1.37 - 7.93 2.20 10.76 0.04 0.78 0.24 ----- 6.36 0.08 25.47 37.38

59.27 18.50 1.45 - 6.89 2.18 13.03 0.14 1.67 0.15 ----- 6.68 0.04 27.57 29.13

54.00 13.32 1.30 - 6.19 4.17 15.84 0.07 0.43 0.36 - 0.22 4.10 or 13.89 10.02

56.46 13.56 1.85 - 6.71 4.03 10.07 0.20 0.34 0.03 0.23 0.17 6.08 0.27 29.79 12.24

52.26 18.50 2.51 - 8.94 2.14 9.93 0.39 1.67 0.05 - 1.20 - - - 2.38 0.03 38.26 14.13

55.98 4.79 0.39 - 33.60 2.45 0.91 0.12 - to - 1.61 0.15 - 33.00 2.30

78.12 1.29 0.14 - ]2.59 5.47 0.59 0.11 0.05 - or 1.37 - - - 0.27 - 37.11 3.63
9

2534k

2535k

25366

2637,

263

2639

264

264

2642A

2643A

26446

26456

047-A -40

62-6-1

64-B-i

146-B-il

147-B-i:

151-A-

247-B-

251-A-

26

46

56

66

76

BA

98

198

ilk

126



17

1

GRAIN TYPES(%)

'7.12 6.84 Ir - 47,96 8.16

q

3.97

4

0.33

K

0.53

4'

-

('4
- 0.33

4'4
- - - 4.96

1/'id'
9.07 1.82

32.24 11.17 0.34 - 42.32 3.69 6.21 - 0.67 - tr 0.50 - - - 2.35 0.50 11.91 2.11

19.13 18.03 4.01 - 36.73 12.51 7.41 0.'4 0.85 - 0.06 0.24 - - - 0.79 ,16,48 3.42

15.05 ?.02 0.37 - 64.91 3.88 6,09 1.02 - tr 0.28 - - - 1.38 10.83 1.91

36.03 24.02 0.86 - 26.22 2.00 1.88 Ir 0.16 0.01 0.07 6.89 1.10 - - 0.03 0.73 90.02 3.73

9.25 16.00 3.34 - 36.68 1.42 4.88 0.02 0.22 tr tr 4.56 0.99 0.15 - 0.41 1.86 0.22 92.14 7.18

14.69 13.12 6.10 -
4

53.58 3.36 2.84 tr 0.13 0.01 tr 2.80 1.60 0.08 - 0.49 1.20 89.81 9.08

13.8412,684.55 - 55.59 5.9w 2.41. tr 0.14 0.02 0.02 1.42 2.15 - - 0.53 0.63 88.90 5.69

4.18 6.60 3.37 0.08 16.80 15.28 3.22 0.19 0.44 0.05 0.42 4.61 4.04 - 0.52 63.60 32.76

1.70 13.39 2.01 - 31.94 4.46 0.64 - 0.23 tr 0.07 2.26 330 - - 81.03 18.87

2.93 11.18 3.05 - 10.70 3.28 9.01 0.58 1.96 0.24 - 0.05 0.13 - 6.89 37.75 52.93

.0.16 7.89 3.07 - 4.62 2.15 5.18 2.91 2.23 0.96 0.72 tr - - - 10.12 23.10 72.86

6.86 9.75 10.30 - 7.46 2.40 5.11 0.96 0.39 0.21 1.59 0.83 - - - 4.14 38.37 59.68

8,43 9.83 2.19 - 14.56 8.21 4.00 0.07 0.05 - 0.18 1.86 0.62 - - - 54,81 25.26

9.63 9.56 6.16 - 8.61 3.08 7.43 2.26 1.80 0.85 0.59 - - - - 0.03 30.55 66.40

5.70 16.48 0.53 0.11 18.28 1.33 0.64 - - tr - 3.66 3.17 - - 0.10 89.5 3.23

6.42 11.27 3.91 - 11.08 6.87 7.40 - 0.32 0.21 0.40 1.07 0.89 - - 0.16 - 68.25 18.46

8.01 10.46 3.61 - 14.08 4.17 4.05 - 0.28 0.15 0.08 3.41 1.71 - tr - 82.34 4.10

'9.14 13.75 0.38 - 31.10 5.12 0.58 0.11 - 0.01 - 1.91 7.88 . - 0.02 - 90.00 4.48

'7.52 5.50 0.55 - 22.14 11.16 1.32 - 0.07 tr 0.03 2.75 4.63 - - 14.33 - 90.97 52O

'9.05 4.31 0.08 - 37.18 1.76 0.37 tr - - rr 8.25 8.47 - - 0.53 - 89.01 1.93

'.41 6.92 0.10 0.05 31.76 4.72 1.10 - 0.10 tr tr 4.06 12.77 - - - - 80.4. 2.63

'8.47 7.93 0.38 - 25.10 21.68 0.54 0.20 - tr 0.03 2.72 12.67 - - 0.28 68.11 2.41

8.14 9.40 0.22 - 18.31 3.10 0.83 tr 0.11 0.01 0.04 5.19 14.53 - - 0.12 - 73.91 3.85

.4.60 8.25 1.32 - 15.47 4.70 3.48 0.31 0.32 0.03 0.31 4.45 6.09 - - 0.67 - 70.6. 18.52

9.41 6.81 0.40 - 24,98 8.02 1.47 0,05 - 0,03 0.05 4,58 4.11 - - 0.10 - 39.5 3.32

0.68 5.53 tr - 45.15 8.64 0.96 0.07 - tr tr 3.29 5.39 - - 0.28 - 54.. 1.67

9.06 11.71 0.68 0.11 25.20 2.67 4.20 3.56 1.03 0.11 - 1.03 0.11 - - 0.53 - 28.0 5.53

6.44 3.09 0.68 1.45 4.19 4.32 2.93 0.38 0.44 0.72 0.55 3.54 0.30 0.66 - 0.25 0.06 70.9 23.08

1.28 5.27 0.10 1.00 11.01 7.39 0.36 - - 0.02 0.02 3.52 1.86 - - 0.28 0.09 94.5 3.27

66.21 7.73 1.8 0.80 9.2' 8.86 1.81 0.81 0.57 0.00 0.07 0.41 0.2 - - 1.18 - 73.61 13.57

68.18 11.34 0.2 0.61 9.1 0.8 2.4 4.0 0.79 0.29 0.3( 0.9 0.3 - - 0.37 - 55.91 12.57

236

24k

256

266

276

28k

296

33k

31.6

324

336

346

356

366

376

386

396

406

416

426

43k

446

451.

461.



GRAIN TYPES (%)

0.99 1.21 0.02 1.09 11.77 0.04 2.33 0.01 0.07 0.33 1.74 7.28 9.99 - - 0.16 1.96 96.91 2.95

.8.58 6.09 1.06 0.22 7.05 5.28 3.83 0.09 1.63 2.27 2.94 0.69 0.17 - - 0.10 - 57.79 36.56

.5.41 7.43 0.34 1.04 8.44
-

9.61 1.96 - 0.10 0.10 0.01 4.68 0.77 -
S

- 0.11 - 82.31 7.33

.4.60 9.64 2.55 0.82 9.00 4.23 4.64 - 2.61 1.40 - 0.49 0.02 - - - - 51.32 47.16

3.12 7.63 0.09 0.46 8.62 4.88 1.86 0.04 0.34 0.02 0.01 2.50 0.39 - - 0.04 - 82.16 14.61

0.38 6.22 4.45 2.87 22.27 4.03 2.32 13.63 0.63 1.71 - 0.82 0.53 0.05 - 0.08 - 37.92 61.08

.8.20 8.67 1.16 1.12 7.05 6.49 1.94 1.00 0.28 0.73 - 0.36 - - - 3.00 - 57.74 37.20

.0.86 12.00 1.70 0.98 14.17 4.39 1.86 1.23 0.14 0.63 0.17 0.19 - - - 1.67 - 64.01 30.99

.2.96 16.62 1.02 1.99 10.49 2.88 2.59 0.26 0.59 0.28 0.13 0.15 - - - 0.04 - 52.B2 37.96

.5.63 15.15 0.49 0.45 10.25 4.34 1.72 0.10 0.54 0.70 0.14 0.05 - - - 0.44 - 57.43 37.06

.6.27 3.73 tr 1.10 13.15 12.40 1.27 0.04 - tr - 1.49 0.38 - - 0.17 - 93.15 5.91

.4.76 13.38 0.86 0.79 10.83 2.57 1.97 0.39 1.63 0.69 0.69 0.10 - - - 1.33 - 40.51 53.92

1.52 19.22 0.95 1.41 14.33 6.25 2.80 1.02 0.86 0.51 0.42 0.14 - - - 0.55 - 43.18 49.84

.2.43 14.09 0.65 1.89 11.41 5.26 2.14 - 1.19 0.34 0.08 0.02 - - - - 47.71 42.31

47A

48A

49A

50A

511.

52A

53A

541.

55A

561.

511.

581.

59A

bOA

611.

62A

631.

641.

65A



CONSTITUENT PERCENTAGE IN SAND ERACTION

GRAIN TYPES(%)

38.68 0.91 - 0.09 6.48 0.12 3.26 0.86 - 0.23

-

-

.
0.02

,
-

f
-

4' _4'

6.11 0.05

4'

-

'
57,09 8.85

16.03 9.90 - - 5.26 0.89 2.70 0.17 - - 0.12 0.18 - - - 1.03 0.09 - 29.38 3.69

34,69 2.61 tr - 19.34 13.91 1.77 0.19 0.08 Or Or 1.52 0.03 - - 0.32 0.14 - 74.60 3.71

31.79 8.37 0.87 9.85 21.97 10.04 2.15 0.19 0.05 or 0.05 2.69 4.45 - - 0.23 1.14 - 99.84 4.45

'0.90 13.85 8.53 - 47.19 0.04 1.65 - 0.25 0.05 0.06 2.87 3.11 - - 1.12 0.31 - 99.93 5.06

35.69 11.02 20.96 - 18.84 0.35 5.56 - 3.02 0.12 0.12 2.33 0.51 0.15 - 0.45 0.87 - 99.50 12.99

'7.43 11.44 0.04 1.13 15.92 1.49 5.06, 0.48 0.08 0.30 0.73 0.09 - - - 0.11 0.01 - 64.32 10.57

55.71 17.28 0.44 0.83 24.47 2.21 6.41 - 0.32 - 0.74 0.02 - - - 0.07 0.27 - 88.77 58.89

1.68 24.07 1.40 0.50 17.21 2.28 4.89 - 0.75 1.32 0.26 0.43 - - - 0.41 - 0.02 95.22 41.54

50.50 3.52 0.30 1.17 28.48 1.77 2.34 - 0.07 0.05 - 2.92 6.94 0.31 - 0.17 1.12 99.68 13.03

24.25 12.83 33.73 - 17.46 1.65 5.00 - 3.90 - - 0.64 0.04 - - 0.11 0.16 - 99.77 43.58

28.05 9.93 36.95 - 15.61 0.99 6.00 - 1.21 - 0.10 0.89 - - - 0.05 0.02 - 99.82 58.29

28.41 10.08 0.75 0.71 12.58 0.82 3.03 0.27 0.77 0.53 0.08 1.39 0.16 - - 0.07 0.79 - 60.44 11.85

3.12 15.51 0.41 0.38 20.76 3.35 9.57 0.11 0.41 0.53 0.37 0.63 - - - 0.33 0.11 - 95.57 '6.83

6.77 4.84 tr - 5.24 1.21 0.24 - 0.08 - 0.01 0.09 - - - 0.02 0.02 - 18.52 1.68

5.05 3.61 tr 0.07 16.10 1.92 1.59 - 0.10 - 0.88 0.13 - - - - 0.06 - 39.51 2.45

;3.31 1.98 0.02 0.07 22.24 5.50 1.15 - 0.10 - 1.21 0.21 - - - - 0.02 - 65.81 2.49

'8.95 2.13 - 0.16 21.16 1.86 2.82 0.43 0.08 0.16 0.23 0.01 - - - - 0.38 - - 58.37 10433

'1.29 2.36 0.08 10.39 4.96 3.11 0.21 - - 0.14 2.86 - 0.74 - 0.93 0.56 - 57.63 12.12

.9.12 1.55 0.08 - 6.59 9.22 1.59 0.04 0.22 0.01 0.01 1.60 -. - 1.25 0.66 - 91.93 16.83

7.89 1.03 0.02 0.01 3.61 0.89 0.45 0.06- 0.06 to Or 0.04 - - - 0.12 0.01 - 14.1.9 4.56

8.29 1.08 0.06 0.06 2.20 0.16 0.35 - 0.01 Or Or 0.55 0.10 - - 0.01 0.18 - 13.05 1.95

-9.04 6.24 2.17 - '12.88 4.60 2.84 - 0.24 0.02 0.05 0.71 - - - 0.20 0.18 - 59.17 4.94

5.28 11.71 53.43 - 14.63 1.56 2.48 0.21 0.05 - - 0.42 - - - 0.03 - - 99.82 61.65

4.22 2.80 0.24 0.01. 14.16 1.60 0.67 - 0.08 0.01 - 2.59 3.13 0.30 - 3.85 1.91 - 15.63 5.33

'8.92 4.44 0.04 - 36.27 1.80 0.10 - Or Or or 2.02 11.92 - - 0.44 0.52 - 86.47 1.35

'6.35 4.61 0.25 - 22.19 17.59 0.16 - 0.06 tr 0.01 2.12 13.44 - - 0.14 1.40 - 88.92 1.47

'9.59 8.12 0.07 - 6.65 4.83 1.06 - 0.04 Or or 1.67 11.95 0.09 - 0.01 2.01 - 96.0' 2.22

'6.21 10.43 3.81 - 22.65 5.64 2.70 - 0.11 0.09 0.12 2.77 3.63 0.11 - 0.03 3.23 - 91.3 7.88

7.84 11.02 0.53 - 28.19' 0.65 1.87 - 0.15 - Or 2.72 1.78 0.15 - 0.04 1.85 - 96,7' 2.74

1.10 13.52 0.09 0.17 32.79 0.25 1.54 - 0.03 to Or 2.43 5.01 - - 0.05 1.94 - 98.9. 4.92

2 10 IA

2102k

21034

2104k

2105k

2106k

2207k

22086

2209A

221 IA

2211k

2212A

2313k

2314k

2315A

2316A

2317k

2318k

2419k

2420k

242 LA

2422k

2423k

2424k

2425k

2426k

2427k

2528k

2529k

2530k

2531k

2532k

2533k

2534k



GRAIN TYPES(%)

21.82 16.73 26.74 - 19.39 3.32 6.24 0.89 0.31 0.40 0.02 - - 95.84 77.41

20.67 19.46 44.97 - 8.42 2.00 3.92 --------- 0.19 0.05 - 99.76 81.24

7.10 11.00 0.66 - 12.29 2.06 3.32 0.05 0.08 0.03 1.34 0.03 - 37.94 63.10

7.20 27.61 0.68 - 4.51 1.69 4.44 - 0.02 - 0.05 0.01 - - - 21.96 0.05 - 68.21 78.01

26.36 5.28 7.44 - 7.21 1.99 2.61 - 0.27 - 1.02 0.25 - - - 1.05 0.02 - 45.50 13.

21.81 1.67 0.01 - 3.44 1.59 0.63 0.01 0.04 tr - 0.71 - - - 0.05 0.02 - 29.57 1.93

5.06. 2.18 0.15 - 2.36 0.77 0.52 0.01 0.02 0.01 Ir 0.02 - - - 0.25 - - 12.08 3.80

12.47 1.04 0.12 - 7.43 0.3 0.26 - 0.10 - tr 0.85 - - - 0.12 - - 17.73 1.78

21.21 8.06 0.04 - 49.93 10.62 2.60 - - - 0.11 1.14 1.74 0.12 - 0.21 0.46 - 96.94 7.91

22.65 19.55 3.71 0.09 46.43 2.22 1.69 - - - tr 0.85 0.65 0.06 - 0.28 1.54 - 99.72 1.88

25.19 13.96 1.10 - 46.17 1.56 1.61 0.01 - - 0.02 0.81 7.86 - - 1.40 0.13 - 99.82 8.72

64.22 1.53 0.18 - 20.29 0.01 1.96 0.01 0.17 0.15 0.83 5.79 1.28 0.24 - tr 3.08 - 99.66 2.86

42.12 4.13 - 2.15 39.28 7.73 1.29 - - tr tr 2.29 0.19 - - tr 0.33 - 99.51 14.95

44.73 10.63 0.01 0.24 26.18 13.93 1.12 tr 0.02 tr tr 1.89 - - - 0.01 0.16 - 98.92 2.6:

57.76 0.94 0.15 0.46 24.48 0.83 1.29 - 0.06 0.11 2.07 2.04 2.31 - - 0.02 5.44 - 97.96 3.9L

49.75 1.92 - 1.57 21.27 0.82 2.86 0.01 - 0.39 4.66 6.29 3.42 0.03 - 0.32 3.22 0.07 99.50 3.4

49.61 1.51 0.19 5.1123.07 0.14 1.99 - 0.15 0.40 2.42 7.18 1.19 0.16 0.19 0.12 3.96 - 9939 8.04

53.61 2.25 0.03 1.35 26.06 C.08 1.82 tr 0.11 0.34 3.01 5.10 1.65 - - 0.02 4.47 0.05 99.94 4.81

60.74 1.23 0.07 2.39 21.81 tr 1.85 - 0.07 0.05 1.17 3.85 2.67 0.44 - 0.01 3.58 - 99.93 3.17

6.29 4.39 0.08 - 16.64 3.89 0.33 0.08 tr - 0.23 - - - - 4.72 tr - 36.50 37.88

44.20 12.00 0.35 - 3.52 0.99 2.63 - tr - 0.10 - 0.00 - - 17.19 0.15 - 71.23 79.81

12.63 19.44 1.34 -
I 4.99 0.96 5.71 0.14 0.53 - 0.10 - - - 4.03 - tr 49.87 79.14

6.76 14.56 0.64 - 10.18 2.55 6.60 tr.
-

t-------- 2.86. 44.21 87.41

14.32 16.60 0.83 - 6.41 0.71 '5.55 rr 0.63 - 0.16 t------------- 4906 74.54
20.37 8.24 0.56 - 3.23 0.90 4.38 0.02 0.32 0.10 ------ 2.59 0.32 - 41.03 37.38

19.25 7.23 0.57 - 2.69 0.85 5.09 0.06 0.65 0.06
4

----- 2.61 0.01 - 39.07 29.13
-

8.35 2.06 0.20 - 0.96 0.65 2.45 0.01 0.07 0.06 - 0.03 - - - 0.63 Ir - 15.42 10.02

19.24 4.62 0.63 - 2.29 1.37 3.43. 0.07 0.11 0.01 0.08 0.06 - - - 2.07 0.09 - 34.0712.24

23.34 8.26 1.12 - 3.99 0.96 4.43 0.18 0.75 0.02 - 0.54 - - - 1.06 0.01. - 44.66 14.13

19.03 1.63 0.13 - 11.42 0.83 0.31 0.04 - tr - 0.55 - - - 0.05 - ' - 3399 2.30

30.10 0.50 0.05 - 4.85 2.11. 0.2 0.04 0.02 - tr 0.53 - - - 0.10 - - 38.53 3.63

2.51 0.63 tr - 4.43 0.75 0.37' 0.03 0.03 - - 0.03 - - - 0.46 - - 9.24 1.82

3.94 1.36 0.04 - 5.17 0.45 0.76 - 0.08 - t 0.06 - - - 0.29 0.06 - 1221 2.11

3.26 3.08 0.68 - 6.26 2.13 1.24 0.04 0.15 - 0.01 0.04 - - - 0.14 - - 1705 3.42

2535A

25366

2637A

26386

26396

2640A

264174

2642A

26415

2644A

2645A

047-6-40

62-A-I

64-8-1

146-8-15

147-8- 11

151-A- 6

247-8-I

251-A-I

1A

26

36

5A

66

7A

8*

9A

10*

116

126

136

146

156



GRAIN TYPES(S)

1.66

-

0.78 0.04 - 7.18 0.67 - 0.0 - tr 0.03 - - -

v

-

v

0.15 - -

a
11.05

w

1.91

'3.71 22.52 0.80 - 24.58 1.87 1.76 tr 0.15 0.01 0.06 6.46 1.03 - 0.03 0.69 - 93.73 3.73

p9.11 15.92 3.33 - 36.51 1.42 4.86 0.02 0.22 tr tr 4.54 0.98 0.15 - 0.41 1.85 0.22 99.54 7.18

14.57 13.01
I 4

6.05 - 53.15 3.34 2.82 tr 0.13 0.01 r 2.78 1.59 0.08 - 0.47 1.19 - 99.19 9.08

3.07 11.97 4.30 - 52.51 5.66

I

2.31 tr 0.13

I 4

0.02 0.02 1.34 2.03 - 0.50 0.59 - 94.45 5.69

1.80 6.25 3.38 0.07 15.90 14.46 3.05 0.18 0.42 0.05 0.40 4.36 3.82 - 0.49 94.63 32.76

1.69 13.39 2.01 - 31.93 4.45 0.64 - 0.23 tr 0.07 2.26 3.29 ----- 99.96 18.87
2.41. 8.96 2.44 - 8.58 2.63 7.22 0.47 1.57 0.19 - 0.04 0.11 --5.52-- 80.17 52.93

.6.09 7.36 2.86 - 4.31 2.01 4.83 2.71 2.08 0.89 0.67 - - 9.44 - - 93.25 72.86

.4.32 9.32 9.84 - 7.12 2.29 4.48 0.92 0.37 G.20 1.52 0.80 - - - 3.96 95.54 59.68

'2.88 7.22 1.61 - 10.68 6.02 2.93 0.05 0.04 - 0.13 1.37 0.46 ----- 79.41 25.26
4.59 8.75 5.64 - 7.88 2.82 6.80 - 2.07 1.65 0.78 0.54 0.03 - 91.55 66.40

1.66 15.29 0.49 0.10 16.96 1.23 0.59 - - tr - 3.40 2.94 - 0.09 92.75 3.23

7.23 9.43 3.27 - 9.27 5.75 6.18 - 0.27 0.17 0.33 0.90 0.75 - - 0.14 - - 83.70 18.46

9.99 9.01 3.11 - 12.13 3.54 3.49 - 0.24 0.13 0.07 2.94 1.48 - - tr - 86.18 4.10

36.99 12.99 0.36 - 29.40 4.84 0.55 0.11 - 0.01 - 1.81 7.45 - - 0.02 - - 94.53 4.48

'6.13 5.29 0.53 - 21.32 10.74 1.27 - 0.06 t 0.03 2.65 4.46 13.80 - 96.28 5.20

'5.49 3.92 0.07 - 33.79 1.60 0.31. tr - - tr 7.50 7.70 - 0.48 - 9089 1.93

'1.82 5.74 0.08 0.04 26.31 3.91 0.92 - 0.08 tr tr 3.37 10.58 ----- 82.85 2.63

9.88 5.54 0.26 - '17.53 15.14, 0.38 0.14 - tr 0.02 1.90 8.85 - - 0.19 - - 69.84 5.47

'7.11 7.25 0.17 - 14.il 2.3 0.64 tr 0.08 0.01 0.03 4.00 11.20 - '- 0.09 - - 77.08' 3.83

3.25 6.54 1.04 - 12.26 3.72 2.76 0.25 0.26 0.02 '0.26
V

3.52 4.82
V

- ' 0.53 ' -. 79.23 10.64

'0.22 2.79 0.17 - 10.22 3.28 0.60 0.02 - 0.01 0.02 1.87 1.66 - - 0.04 - - - 40.90 3.32

16.90 3.05 tr - 24.88 4.76 0.53 0.04 - tr tr 1.81 2.97 - - 0.15 - - 55.05 1.67

14.60 3.49 0.20 0.03 7.50 0.79 1.25 1.06 0.31 0.03 - 0.31 0.03 - - - 0.16 - - 29.76 5.53

'0.54 2.85

a
0.62 1.34 3.86 3.98 Z.70 0.35 0.40 0.66 0.51 3.26 0.27 0.61 - '0.23 0.05 - 9214 23.08

.9.89 3.21 0.09 0.99 10.80 7.25 0.35 - - 0.02 0.02 3.26 1.83 - - 0.27 0.08 - 98.06 3.27

.6.26 6.57 1.60 0.68 7.90 7.53 1.54 0.68 0.48 0.08 0.06 0.35 0.24 - - 1.00 - 8497 13.37

3.65 7.26 0.14 0.39 5.87 0.55 1.59 2.60 0.50 0.18 0.19 0.62 0.23 - - 0.24 - - 64.01 12.57

'0.90 1.21 0.02 1.09 11.76 0.04 2.33 0.01 0.07 0.33 1.74 7.28 0.94 - - 0.15 1.96 - 98.86 2.95

'2.52 5.56 0.96 0.21 6.42' 4.81 3.49 0.08 1.48 2.07 2.68 0.63 0.16 - - 0.09 - - 91.17 36.56

16k

17k

18k

19k

20k

21k

22k

23k

24k

25k

26k

27k

284

284

30k

31k

324

33k

34k

35k

366

37k

386

39A

406

41k

426

434

444

45k

466

47k

484

49k



50A

656

GRAIN TYPES(S)

58.18 6.11 0.30 0.93 7.51 8.55 1.74 - 0,05 0.09 0.01 4.06 0.68 - 0.10

-

88.98 7.33

62.14 v.37 2.48 0.79 8.74 4.11 4.50 - 2.54 1.36 - 0.47 0.02 ----- 97.12 47.16
70.43 7.35 0.08 0.45

I
8.30 4.70 1.79 0.04 0.33 0.02 0.01 2.40 0.38 - - 0.04 - - 96.32 14.61

39.47 6.08 4.36 2.81 21.77 3.94 2.27 13.32 0.62 1.67 - 0.80 0.52 0.05 - 0.08 - - 97.76 61.08

62,46 7.94 1.06 1.03 6.45 5.95 1.78 0.92 0.25 0.67 - 0.33 - - - 2.74 - - 91.58 37.20

56.86 11.21 1.59 0.92 13.23 4.1Q 1.74 1.15 0.13 0.58 0.16 0.1 - - - 1.56 - - 93.41 30.99

53.80 14,20 0.87 1.70 8.96 2.46 2.22 0.23 0.51 0.24 0.11 0.13 - 0.03 85.45 37.96

59.89 13.82 0.44 0.41 9.36 3.96 1.57 0.10 0.45 0.64 0.13 0.05 - - 0.40 9126 37.06

65.97 3.71 Cr 1.10 13.09 12.34 1.26 0.04 - Cr - 1.49 0.37 - - 0.17 - 99,54 5.91

57.51 11.88 0.77 0.70 9.62 2.28 1.75 0.35 1.45 0.61 0.61 0.0 - - 1.18 - 88..8C 53.9

44.46 16.58 0.82 1.22 12.31 5.39 2.42 0.88 0.74 0.44 0.36 0.12 0.02 0.48 . 86.3( 49,SL

51.84 11.70 0.54 1.51 9.89 4.31 1.78 - 0.95 0.28 0.07 0.02 ------- 83.0! 42.31

52A

53A

546

55A

56A

576

8A

596

606

616

626

636



2101.A

2102k

2103k

21046

21056

21066

2207k

2208k

22096

22106

2211k

22126

23136

2314A

23156

23166

2 3176

231.86

24196

24206

242 46

24226

24236

24246

- 242A

24266

24276

2528k

2525k

25306

25316

25326

2533?.

CONSTITUENT PERCENTAGE OF WHOLE SAMPLE

GRAIN TYPES (%)

51.79 8.85
35.26 0.83 - 0.08 5.91 0.11 2.97 0.78 - 0.21 - 0.02 -

15.43 2.80 -

33.29 2.50 tr

30.29 7.98 0.83

19.78 13.11 8.07 - 4.66 0.04 1.56 - 0.24 0.05 0.06 2.72 2.94 -

::: 1::::juiIiiJH!i!Ii!II
14.55 7.04 0.18 0.34 9.97 -

p4.36 14.07 0.82 0.29 10.06w

.3.23 3.05 0.26

13.68 7.24 9.03

11.64 4.12

4.95 8.85

31.55 11.35

6.64 4.15

14.68 3.52

52.48 1.93 0.02

.5.94 1.91 - 0.14 18:96

27.44

57.15

7.51

8.16 1.06 0.06 0.06 2.17 0.16 0.34 - 0.01 tr tr 0.54 0.10 - - 0.01 0.18 - 12.87 1.95

27.58 5.93 2.06 - 12.23 4.37

5.86 4.49 p0.49 - 5.61 0.60g 0.95 0.08 0.02 -

41.84 2.65

18.51 4.38

25.94 4.54

28.82 7.91

33.28 9.59

15.3'.

46.32 0.67

38.95 12.81

0.66

0.30

tr

tr

5.06 0.86 2.60 0.16 - 0.12 0.17 -

- 18.56 13.35 1.70 0.18 0.08 Ir tr 1.46 0.03

9.39 6.65 9.57 2.05 0.18 0.05 tr 0.05 2.56 4.24

0.25

1.01

0.07

3.50

0.51

0.09

0.62

0.28

24.66 1 6.01

9.85
0.02

6.48 -

0.07 15.71
0,, -

0.07 21.67 -

0.23 0.01 13.40 1.51

0.04 - 35.76 1.71

1.85 17.32

- 35.70 4.70

2.70 - 0.23 0.02 0.05 0.67 -

0.16 -

0.63 - 0.08 0.01 - 2.45 2.96

0.10 - tr tr tr 1.99 11.75

0.75 - 0.06 tr 0.01 2.09 13.23

1.03 0.04 tr tr 1.63 11.64

0.08 0.11 2.55 3.340.63 5.18 2.48 - 0.10

7.29 0.63 1.81 0.15

I

tr 2.63 1.72

0.16 31.07 0.241 1.46 - 0.03 - 2.30 4.75

0.27 -

0.28 -

0.0

0.10 - -

0.15 -

5.57 0.05

0.99 0.09

0.31 0.13

0.22 1.09

1.06 0.29 -

- 0.03 0.11

0.23 -

0.15 0.97

0.06 0.09

0.02 0.01

0.06 0.69

0.24 0.0

3.64 1.86

0.43 0.51

0.14 1.38

0.01 55.64

0.01 4.96

0:03 2.97

0.04 1.79

0.02 0.02 -

0.0

56.17 4.940.19 0.17 -

-
-

0.05 1.84

28.28 3.69

71.56 3.77

95.15 4.45

94.59 5.06

36. 11

86.32 IZ

56.26

41.42U

53.0 I1

- 69.92 E

38.53

- 0.02 64.17

0. - 52.29

0.02 - - 38.28 61.65

71.56 5.33

85.24 1.35

87.54 1.47

93,61 2.22

83.90 7.88

93.72 2.74

93.77 4.92
25346



GRAIN TYPES(S)

- -, 1' - 4' f_f_f 1' -
4.93 3.78 6.04 - 4.38 0.75 1.41 0.20 0.07 0.09 -------- 1.67 77.41
4.21 4.02 9.29 - 1.74 0.43 0.81 --------- 0.04 0.01 0.63 81.24

2.59 4.01 0.24 - 4.48 0.75 1.21 7.02 0.03 0.01 - - - 0.49 0.01 - 13.85 63.10

1.58 6.06 0.15 - 0.99 0.37 0.98 tr 0.01 tr - 4.82 0.01 - 15.00 78.01

2.77 4.56 0.38 - 6.23 1.72 2.25 - 0.23 - 0.02 0.22 - - - 0.91 0.02 39.30 13.56

1.37 1.64 0.01 - 2.98 1.56 0.62 tr 0.04 0.70 - 0.05 0.02 - 28.96 1.93

5.63 2.09 0.14 - 2.27 0.67 0.50 0.01 0.02 0.01 tr 0.02 - - - 0.24 - 11.62 3.80

2.24 1.02 0.12 - 2.39 0.33. 0.26 0.10 - - 0.83 - - - 0.12 - 17.41 1.78

9.53 7.42 0.68 - 5.97 9.78 2.39 - - 0.10 1.05 1.60 0.11 - 0.19 0.42 - 89.33 7.91

2.22 19.18 3.66 0.09 5.54 2.18 1.66 - - - tr 0.83 0.69 0.06 - 0.27 1.51 - 97.79 1.88

2.98 12.74 1.00 - 2.13 1.42 1.47 0.01 0.02 0.74 7.17 0.12 1.28 91.09 8.72

2.36 1.69 0.17 - 19.70 0.01 1.90 0.01 0.56 0.15 0.81 5.54 1.24 0.23 ir 2.99 - 96.77 2.86

5.68 3.50 - 1.82 33.27 6.55 1.09 - tr tr 1.94 0.16 - - tr 0.28 - 84.29 0.41

3.64 10.37 0.01 0.23 25.54 13.59 1.09 ir 0.02 tr tr 1.84 - 0.01 0.16 96.59 2.63

5.47 0.90 0.14 0.44 23.51 0.80 1.24 0.06 0.11 1.99 1.96 2.22 - - 0.02 5.22 - 94.08 3.94

47.94 1.85 - 1.51 20.49 0.79 2.76 0.01 0.38 4.49 6.06 3.30 - 0.31 3.10 0.07 93.01 3.41

5.57 1.39 0.17 4.69 3.03 0.13 1.83 0.14 0.37 2.22 6.60 1.09 0.15 0.17 0.11 3.64 - 91.30 8.04

.1.00 2.14 0.03 1.28 p4.79 0.08 1.73 tr 0.10 0.32 2.86 4.85 1.57 - - 0.02 4.25 0.05 95.07 4.81

.8.72 1.19 0.07 2.31 p1.09 tr 1.79 0.07 0.05 1.13 3.72 2.58 0.43 0.01 3.46 - 96.62 3.17

0.76 0.53 0.01 - 2.01 0.47 0.04 0.01 tr 0.01 - - 0.52 tr - 4.41 87.88

8.91 2.42 0.07 - 0.71 0.20 0.53 tr - 0.02 - 0.02 - - 1.45 0.03 -. 14.36 79.83

2.63 4.05 0.28 - 1.04 0.20 1.19 0.03 0.11 - 0.02 -_ - 0.84 tr 10.39 79.14

0.85 1.83 0.08 - 1.28 0.32 0.83 tr. t-------- 0.36 -. 5.5587.41

3.64 4.22 0.21 - 1.68 0.18 1.41 tt 0.16 0.04 tr ---------- 12.47 74.54
2.74 5.15 0.35 - 2.02 0.56 2.74 0.01 0.20 0.06 ------ 1.62 0.02 25.47 37.38

3.58 5.10 0.40 - 1.90 0.60 3.59 0.04 0.46 0.04 ----- 1.84 0.01 - 27.57 29.13

7.50 1.85 0.18 - 0.86 0.58 2.20 0.01 0.06 0.05 - 0.03 - - - 0.57 tr 13.89 10.02

6.82 4.04 0.55 - 2.00 1.20 3.00 0.06 0.10 0.01 0.07 0.05 - - - 1.81 0.08 - 87.43 12.24

'0.00 7.08 0.96 3.42 0.82 3.80 0.15 0.64 0.02 - 0.46 - - - 0.91 0.01 - 38.27 14.13

8.48 1.58 0.13 - 1.09 0.81 0.30 0.04 tr 0.53 - - 6.05 - - 33.00 2.30

8.99 0.48 0.05 - 4.67 2.03. 0.22 0.04 0.02 - tr 0.51 - 0.10 - 37.11 3.63

2.46 0.62 Ir - 4.35 0.74 0.36 0.03 0.03 - - 0.03 - - - 0.45 - - 9.07 1.82

3.84 1.33 0.04 - 5.04 0.44 0.74 0.08 - tr 0.06 - - - 0.28 0.06 11.91 2.11

3.15 2.97 0.66 - 6.05 2.06 1.22 0.04 0.14 0.01 0.04 0.13 - 16.47 3.42

2535

2536

2637

2638*

2639A

26404

2641*

2642*

2643A

2644*

2645*

047-A-40

62-A-i

64-B-i

146-8-15

147-B-li

151-A-i

247-B-i

251-A-i

'A

2*

3*

6*

7*

8*

9A

10*

11*

12*

13A

14*

ISA



GRAIN TYPES Cs)

1.63 0.76

-q

0.04 -

--
7.03 0.42 0.66

-
- 0.1 -

.
tr

.
0.03 -

-

0.15

-

- 10.83 1.91

32.43 21.62 0.77 - 23.60 1.80 1.69 tr 0.1 0.01 0.06 6.20 0.96 - 0.33 0.66 - 90.02 3.73

26.95 14.74 3.08 - 33.80 1.31 4.50 0.02 0.2' Ir tr 4.20 0.91 0.14 - 0.38 1.71 92.14 7.18

13.19 11.7' 5.48 - 48.12 3.02 3.02 2.55 t. 0.01. tr 2.52 1.44 0.02 - 0.43 1.08 89.81 9.08

12.30 11.27 4.05 - 49.42 5.33 2.17 tr 0.12 0,02 0.02 1.26 1.91 0.47 0.56 88.9' 5.65

28.10 4.20 2.27 0.05 10.69 9.72 2.05 0.12 0.2' 0.03 0.27 2.93 2.57 0.33 - 63.6' 30.76

33.79 10.85 1.63 - 25.88 3.61 0.52 - 0.1' tr 0.06 1.8 2.67 - 81.0 18.87

19.98 4.22 1.15 - 4.04 1.2 3.40 0.22 0.7 0.09 - 0.02 0.05 - 2.60 37.7' 52.9

15.10 1.98 0.77 - 1.16 0.54 1.30 1.30 0.7 0.56 0.18 tr 2.54 - 25.1. 72.8.

21.81 3.74 3.95 - 2.86 0.92 1.96 0.37 0.15 0.08 0.61 0.32 - 1.59 - 38.3 59.6'

32.03 5.39 1.20 - 7.98 4.50 2.19 0.04 0.0 - 0.10 1.02 0.34 ----- 54.8 25.2'

18.21 2.92 1.88 - 2.63 0.94 2.27 - 0.6' 0.55 0.26 0.18 - - 0.01 30.5 66.4.

49.87 14.76 0.47 0.10 16.37 1.19 0.57 - - tr - 3.28 2.84 - - 0.06 89.5 3.2

38.51 7.69 2.67 - 7.56 4.69 5.05 - 0.22 0.14 0.27 0.73 0.61 - - 0.11 - 68.2 18.4.

47.75 8.61 2.97 - 11.59 5.43 3.33 - 0.2 0.12 0.07 2.81 1.41 - tr - 82. 4.1'

35.22 12.37 0.34 - 27.99 4.61 0.52 0.10 - 0.01 - 1.72 7.06 - - 0.02 - - 90.'' 4.4

34.13 5.00 0.50 - 20.14 0.15 1.20 - 0.60 Ir 0.03 2.50 4.21 13.04 90.97 5.20

34.73 3.84 0.07 - 33.09 1.57 0.33 IT - - tr 7.34 7.54 - 0.47 - 89.01 1.93

30.90 5.57 0.08 0.04 35.55 3.80 0.89 - 0.08 tr IT 3.27 10.27 ----- 80.46 2.63

.9.39 5.40 0.25 - L7.10 4.77 0.37 0.14 - t 0.02 1.85 8.63 - 0.19 -. 68.11 2.47

15.58 6.95 0.16 - 13.53 2.29 0.61 tr 0.08 0.01 0.03 3.84 10.74 - 0.09 ' 73.91 3.83

38.57 5.83 0.93 - 60.93 3.32 2.46 0.22 p.23 0.02'O.22 3.14 4.30 - 0.47 . 70.66 10.64

69.52 2.69 0.16 .- 9.87 3.17 0.58 0.02 - 0.01, 0.02 1.1 1.62 - - 0.04 - - - 39.51 3.32

66.58 2.99 tv - 24.40 4.67 0.52 0.04 - tr Ir 1.78 2.91 - -
9

0.15 - - 54.04 1.67

63.78 3.29 0.19 0.03 7.08 0.75 1.18 1.00 0.29 0.03 - 0.29 0.03 - - - 0.15 - - 28.08 5.53

54.20 2.19 0.48 1.03 2.97 3.06 2.08 0.27 0.31 0.51 0.39 2.51 0.21 0.47 - '0.18 0.04 70.91 23.08

57.37 3.09 0.09 0.95 10.41 6.99 G.34 - - 0.02 0.02 3.14 1.76 - 0.26 0.08 - 9452 3.27

.8.74 5.9 1.39 0.59 6.84 6.52 1.33 0.59 0.42 0.07 0.05 0.30 0.21 - - 0.87 -- - 73.61 13.02

38.12 6.34 0.12 0.34 5.13 0.48 1.39 2.27 0.44 0.16 0.17 0.54 0.20 - - 0.21 - - 559 12.57

58.80 1.17 0.02 1.06 11.41 0.04 2.26 0.01 0.07 0.32 1.69 7.06 0.96 - - 0.15 190 96.91 2.95

39.61 2.52 0.61 0.13 4.07 5.05 2.21 0.05 0.94 1.31 1.70 0.40 0.10 - - 0.06 - - 57.7 36.56

16k

hA

18k

19k

20k

21k

22k

23k

24k

25k

26k

27k

286

29k

30k

31k

32A

33k

34k

35k

36k

37k

38k

39k

40k

41k

42k

43k

44k

45k

46k

47k

48k

49*



GRAIN TYPES(%)

53.85 6.12 0.28 0.86 6.95 7.91 1.61 - 0.08 0.08 0.01 3.85 0.63 - - 0.09 - 82.31 7.33

33.16 4.95 1.31 0.42 4.62 2.17 2.38 - 1.34 0.72 - 0.25 0.01 51.33 47.16

60.06 6.27 0.07 0.38 7.08 4.01 1.53 0.03 0.28 0.02 0.01 2.05 0.32 - - 0.03 - - 82.16 14.61

--.4

61.0815.32 2.36 1.69 1.09 8.45 1.53 0.88 5.17 0.24 0.65 - 0.31 0.20 0.02 - 0.03 - - 37.94

39.39 5.01 0.67 0.65 4.07 3.75 1.12 0.58 0.16 0.42 - 0.21 - - - 1.73 - - 57.74 37.20

38.95 7.68 1.09 0.63 9.07 2.81. 1.19 0.79 0.09 0.40 0.11 0.12 - - - 1.07 - - 64.00 30.99

33.26 8.78 0.54 1.05 5.54 1.S2 j.7 0.14 0.31 0.15 0.07 0.08 0.02 52.82 37.96

37.69 8.70 0.28 0.26 5.89 2.49 0.99 0.06 0.31 0.40 0.08 0.03 0.25 57.43 37.06

61.72 3.47 tr 1.03 12.25 11.51 1.18 0.04 - tr 1.39 0.35 - - 0.16 - 93.15 5.91

26.24 5.42 0.35 0.32 4.39 1.04 0.80 0.16 0.66 0.28 0.28 0.04 0.54 40.51 53.92

22.25 8.30 0.41 0.61 6.19 2.70 1.21 0.44 0.37 0.22 0.18 0.06 0.01 0.24 50.05 49.84

29.78 6.72 0.31 0.90 5.68 2.51 1.02 - 0.57 0.16 0.04 0.01 ------ 47.71 42.31

50A

51k

52k

53k

54A

ISA

56A

57A

58A

59A

60k

61k

62A

63k

64k

65k



A1'PEN)IX TIT

Carbonate Constituent Compositfon

in Coarse Fractions



x

GRAIN TYPES(S)

4

>4
2-4
1-2

- -. - - 2.0 - 0.1 0.7 - 0.1 - - - - 686 -- 686 100 0

95.1 - - - - 40 ----------- 323 - 323 100 0

92.8 - - - 0.6 4.1 - - - - 0.3 - - - 0.3 0.3 - 319 - 319 ZOO 0

>4
2-4
1-2

L - - - - 20.7 Bone 2.1 1.2 - 7.4 - 0.9 - - - 2.5 324 - 324 1('0

47.1 26.9 - - 0.6 - 16.7 - - .. - 3.6 - - 4.2 0.6 - 335 - 355 1 0

36.1 - - 3.6 0.3 10.3 - - - - 2.4 - - - 2.4 0.6 - 330 2 332 0.6

>
2-4
1-2

/ito 0.3 - 3.7 - - 1.8 - 51.1 - - 0.8 0.5 0.2 - U - 0.9 655 - 655 100 0

59.0 1.7 - 1.7 17.7 14.0 1.0 - - - - 4.3 0.6 - - 300 - 300 100 0

54.2 1.3 - 1.0 23.1 14.6 1.6 - - - - 1.9 0.7 - - 1.3 0.3 - 308 27 333 91.9 8.1

>4
2-4
12

24.6
0.9 - 1.2 - - 3.1 - 7.3 0.1 - 4.6 48.3 0.6 0.7 0.9 905 - 905 100 0.7

24.0 - - 5.9 12.2 0.6 0.6 - - - - 5.6 51.0 ----- 304 - 304 100 0

25.9 1.6 - 9.9 22.1 1.9 0.6 - - - - 6.7 31.0 - - 0.3 - 313 - 313 100 0

>4
2-4
1-2

22.2

-
- 0.6 - - - - 0.9 -69.2 0.1 - 0.7 0.1 0.6 663 - 668 100 0

25.1 1.8 - 0.3 45.6- - 0.6 - - - - 3.3 23.0 - - - 0.3 - 331 - 331 100 0

24.3 10.6 - - 51.1 0.3 0.6 - - - - 2.8 9.7 - - - 0.6 - 321 - 321 100 0

>4
2-4
1-2

- - - - 4.7 Brach 57.0 0.3 - 0.3 - 1.5 - - 0.1 0.8 749 - 749 100 0

42.4 7.9 - - 41.6 - 1.4 - - - - 4.5 0.8 0.6 - - 0.8 0 356 - 356 100 0

57.9 13.2 - - 15.6 0.3 1.2 - - - - 6.1 3.4 -
-

0.3 - 328 - 328 100 0

>4
2-4
1-2

46.4ir 2.8 - 0.3 - - 30.6 - 1.1 0.6 - 5.0 1.1 - - - 9.7 0.6 360 - 360 100 0

54.4 29.9 - 0.9 0.3 0.3 7.4 - - - - 1.4 - 0.6 - 4.5 0.3 351 - 351 100 0

46.0 41.6 - 1.3 2.5 0.3 5.7 - - - - 1.0 0.3 0.3 - 0.6 0.3 - 315 - 315 100 0

>4
2-4
1-2

- 0.5 - 14.1 - 1.1 0.3 - 4.5 0.3 3.2 - - 4.0 4.0 376 - 376 100 0

79.1 0.6 - 0.9 3.8 3.2 2.9 - - - - 3.8 - 0.9 - 4.1 0.3 0.6 344 - 344 100 0

62.3 5.3 - 2.2 - 13.9 14.8 - - - 0.3 - - - - 0.9 - 0.3 324 324 100 0

>4
2-4
1-2

87.9IT ----- 6.7
0.1

Scaph - 0.2 - 1.1 ----- 3.0 922 - 922 100 0

91.1 - - - 0.3 0.6 2.2 - - - - 0.6 - - - 4.0 0.6 0.6 327 - 327 100 0

84.8 0.3 - - 1.3 - 5.2 - - - - 1.3 - - - 6.2 0.3 0.6 309 - 309 100 0



4

: '

GRAIN TYPES (%)

>440.7 - - 1.0 - - 1.4 - 26.2 7.0 2.8 10.2 3.0 - - 0.1 0.2 885 - US 100 0

2-4 - - 0.9 2.3 ------ 2.1 15.1 0.9 - - 1.2 - 332 - 332 '00

1-2 46.7 0.6 - 1.2 1.2 0.3 - - - - 1.8 18.2 - - - 2.1 - 330 - 330 100 0

>4 - - - - - 6.6 - 1.4 - - 0.4 - 1.0 - - - 0.4 1206 - 1206 100 0

2-4 85.7 6.8 - - 1.5 0.3 3.6 - - - - 1.5 - - - 0.3 0.3 - 337 - 337 100 0

1-2 68.0 21.4 - - 2.0 2.0 3.7 - - - 2.6 - - - - 0.3 - 350 - 350 100 0

> 4

2-4
'L------- 16.2 - 0.2 - - 3.5 1.9 1.2 - 1028 100 0

74.8 8.2 - __ - - - - - 5.6 ----- 0.6 305 - 303 100 0

1-2 69.2 15.4 - - 2.6 - 6.4 - - - - 6.4 -------- - 312 '00 0

>4
2-4
1-2

/TO.4 - 1.5 - - 4.68.2 2.3 - 3.4 2.3 - - - 0.2 1.5 525 - 525 100 0

77.8 2.4 - - 5.1 3.5 1.2 - - - 8.1 3.0 - - - 0.3 334 - 334 100 0

72.8 4.6 - - 10.1 3.5 2.0 - - - 3.2 2.6 - - - 1.2 - 346 - 346 100 0

>

2-4
1-2

66.2
4. ----- .0 - 35.2 0.5 - 5.5 0.7 0.2 - - 0.1 1.9 1137 - 1137 100 0

70.5 2.0 6.5 - - - - 6.5 - 1.2 - 1.5 0.3 0.3 340 - 340 100 0

67.9 7.5 - - 11.8 4.9 3.6 - - - - 2.6 - - - 0.3- 0.7 07 305 - 305 100 0

>4
2-4
1-2

6.4 - - - - 9.0 - 3.2 0.6 - 2.6 ------ 156 - 156 100 0

54.7 23.7 - - 2.4 15.9 0.3 - - - - 3.0 ------ 333 100 433 76.9 23.1

55.7 19.4 - - 14.4 7.2 1.8 - - - .- 3.5 ------ 334 619 953 35.0 63.0

>4
2-4
1-2

1.0 - - - - 6.9 - 11.2 0.3 - 1.0 - 1.5 - - - - 204 - 204 100 0

61.4 - 9.5 11.0 1.4 - - - - 0.6 -. - - - - 547 13 360 96.4 3.6

57.6 - - 17.1 7.0 3.4 - - - - 1.5 - - - - 0.3 - 327 61 388 84.3 15.7

>4
2-4
1-2

2.2 - - - - 8.0 - 4.1 0.6 - 3.6 12.4 2.3 - 0.6 0.9 - 701 44 145 ..1 5.9

- 3.1 5.2_ - - - 3.1 0.3- - 0.6 - - 324 - 324100 0

75.6 6.0 - - 9.2 6.0 1.4 - - - - 0.6 - - 0.6 0.3 0.3 349 11 360 96.9 3.1

>4
2-4
1-2

0.6 - - - - 20.7 - - - - 0.6 - 0.6 - 2.9 - - 174 - 174 100 0

78.7 3;0 - - 0.5- 0.8 - -. - 1.6 - - - 2.4 - - 371 2 373 99)5 0.5

76.2 1.3 - - 10.3 3.4 4.1 -
-

2.5 - - - 3.3 0.9 320 26 346 92.5 7.5



>4
2-4
1-2

0.1 - - - - 2.0 - 13.8 0.8 - 7.9 - 4.4 - - 0.3 0.4 1674 - 1674 100 0

i*.3 - - - 5.8 2.9 - - - - 5.5 - 1.3 0.3 0.3 - 0.3 379 3 382 99.2 0.8

82.2 0.6 - - 2.5 3.1 -
- 5 - 6.2 - - - - 0.6 - 353 29

100
>

2-4
-2

77.7/T ----- 0.3 - 10.6 3.0 - 1.7 - 0.2 - - - 1.7 21& - 216* 0

91.7 - - - 4.0 2.3 0.3 - - - - 1.2 - - - - 0.3 - 329 1 330 99.7 0.3

88.6 - - 3.2 3.8 0.9 - - - - 0.9 - - - - 0.6 344 11 355 96.9 3.1

2-4
1-2

>476.1/TT ----- 5.6 - 2.3 7.5 - 4.2 1.4 - . - - 1.4 213 - 213 U'O 0

*.9 0.3 - 0.3 2.9 - 2.0 -
- 5 - 4.1 0.6 - - 0.3 0.3 0.3 343 2 345 99.4 0.6

84.9 2.4 - - 3.6 2.7 1.8 - - - - 4.3 - - -
- 5 - 331 39 370 89.3 10.5

>4
2-4
1-2

6.6
- 0.5 - 0.7 11.3 - 3.3 9.7 - - - - 0.5 424 - 424 100 0

71.5 - - - 6.2 2.2 0.8 - - - - 3.1 -. 5 358 289 555.3 5
579.6 0.6 - - 12.2 1.2 1.7 - - - 44 0.3 ------ 5 146* 1811 18.9

24
1-2

>443.8 ----- 8.8 15.9 0.2 - 1.2 0.5 9.5 . - 13.5 422 - 422 100 0

72.1 - - - 4.1 12.3 6.7 - - - 2.6 1.7 6.3 - - - - 344 - 344 100 0

63.1 5.3 - - 4.1 13.4 5.3 - - - - 6.0 2.3 - - - 0.3 - 320 5 325 98.5 1.5

>
2-4

68.7i1 18.3 - 0.2 - - 2.3 - 0.2 - - - 1.1 563 - 563 100 0

71.7 14.5 - - 1.2 - 9.0 - - - - 3.3 - - - - 0.3 - 33Z - 332 100 0

1-2 67.2 23.8 1.2 - 1.7 - 2.3
- 5 - - 3.5 - - - 0.3 - 344 1 345 99.7 0.3

>4 -------- 0.4 4.4 0.7 44.0 0.4 - - Or 0.4 546 55 601 90.8 9.2

2-4 41.0 - - - 37.1 1.3 ----- 4.6 15.0 - - - 1.0 - 307 - 307 100 0

1-2 41.8 3.1 55 30.4 0.3 0.6
- 5 -

- 1.5 14.3 - -
- 5 - 342 1 343 99.7 0.3

>411.0/iTT 1.8 - - 82.2. - - - 0.6 163 - 163 100 0

2-4 25.1 0.3 - - 33.9 7.5 -
- 5 -

- 3.4 29.5 5 - - - - 319 - 319 100 0

1-2 27.5 4.2 - - 29.9 6.2 0.9 - - - - 5.0 25.1 - -
- 5 - 338 3 341 99.1 0.9



GRAIN TYPES(S)

>4 11.0/T - - - 0.5 - - 1.5 - 1.1 0.6 - - - 0.1 2013 - 2013 100

2-4 23.2 - - - 3.8 0.3 - - - - 4.5 1.3 - - 1.3 - 313 1 314 99.7 0.3

1-2 31.4 7.1 - - 3.5 0.3 - - - 1.9 - - - 0.6 - 312 1 313 99.7 0.3

UUUUUUUUUUUUUUUUUUUU
1.6 -----5.9 - - 0.3 0.3 323 i

2-4 - 323 100
22.0 0.3 - - 46.1

1-2 24.0 3.8 - - 1.3 0.3 - - .- - 2.9 ------ 313 5 318 98

> 27.3fT ----- 0.3 -
*

66.1 0.8 - 1.1
*

0.8 0.2 - - - - 1465 - 1465 100 0

2-4 32.2 0.3 - - 55.9 - 0.3 U - -
- 5.2 5.2 0.3 - 0.6 - 308 1 309 99.7

1-2 54.6 5.0 - U 27.0 - 1.2 - - - - 2.4 0.6 - - 2.4 - 337 - 337 100 0

30.0
- - o.i - - 0.3 - .i 0.2 - 0.9 0.2 - - 1.8 0.2 1233 71 1304 94.6 5.4

23.1 - - - 42.6 0.3 0.5 0 0 0 0 1.9 0 0 0 0.8 0 373 2 375 99.5 0.5

44.7 17.1 - - 23.5 0.9 - - - - 0.9 2.0 - 340 0 340 100 0

*E1orua ted Book pagnenta

>4
2-4
1-2

48.9
42.5 - - - - 0.2 ----- 1.7 464 - 464 100 0

56.3 1.1 - - 1.1 40.1 0.8 0.3 0.3 - 369 - 369 100 0

21.7 0.3 - - U 318 - 318 100 0

a>
2-4
1-2

63.9
fi - - - -

0.5
Bane - - - 0.5 - 1.8 - - - - 391 - 391 100 0

78.6 9.4 - - 1.2. - 8.7 - - - - 2.1 ------ 332 - 332 100 0

59.0 35.8 0.3 0.3 -. 0.6 0.6 U 327 1 328 99.7 0.3

>4
2-4
1-2

----- 8.1 - - 0.8 397 - 397 100 0

89.5 ----- -
-
U - 0.3 - - - 0.9 - - 334 - 334 100 0

78.5 1.3 - - - - 19.2 - - - - -
-

0.3 - - 312 1 313 99.7 0.3

>

'a
'

67.5/7 ------- 22.5
0.3

Bone 0.3 0.7 0.7 ------ 302 - 302 tOO 0

80.0 - - - -
0.6

Pelle - - - 0.6 - - - 3.0 - - 330 - 330 100 0

74.2 - - - - 0.3 24.3 -------- 0.6 0.6 - 333 - 333 100 0

2-4
1-2

>488.217] ----- 3.4
0.2

Wood 0.8 0.3 ..: 0.4 0.1 - - 0.3 1250 - 1250 100 0

96.8 0.3 - - - 0.3 1.3 - - - - 1.0
- UU 0.3 313 313 100 0

0.6 - - - 1.3 7.2 - - - - 0.9 ------ 320 - 320 100 0
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fragments.

CHARACTERIZATION OF CARBONATE SAND* FRACTION

FROM MAFLA AREAS I, II, AND III.

by -

Harold R. Wanless and Jeff Dravis

General Characteristics

Bottom sediments in MAFLA Study Areas I, II, and III are dominated

by carbonate in the sand fractions (>62 micron material). Where

non-carbonate material is present in significant amounts, it increases

in abundance in the finer sand fractious (see carbonate non-carbonate

block compositJon diagramo, Appendix VII).

Mollusk and shell fragments are the predominant grain type in all

size fractions (>2000, 2000-1000 1000--500, 500-250, 250-125, and 125-62

microns) in nearly all samples (see carbonate sand constituent block

composition diagrams, Appendix VI). All other grain types show large

variations in abundances either between areas or within areas.

Skeletal graiii types tend to predominate in tbat size fraction

associated with the, size of the unbroken grain or the physically stable

fragment and decrease in abundance in finer sand fractions. That is,

the mollusk shell grains decrease in abundance from the coarcr to finer

sand sizes (from whole to fragmental). Biyozoan fragments, Ilalimeda plates,

and echinoid plaLcs and spines show a similar distribution. Ostracod tests,

sponge spicules and aicyonarian spicules occur only in the finer fractions.

* Included In this study are skeletal and non-skeletal calcium carbonate

grains and also opalline silica sponge spicuics, friable grain aggregates

(fecal pellets and intraformational conglomerate -- intraclasts) and I imestonc

rock



Non-skeletal grain types show a less predictable size distribution.

There are commonly less unidentified grains in the finer sand fractions.

This is a sharp contrast to the trends of shallow water carbonate sedi-

ments in southeast Florida arid the Bahamas. The abundance of unidenti-

fiable grains in the coarser fractions appears to reflect more intense

rock-boring organism activity into coarser sand grains.

The maps documenting distribution of th carbonate sediment attri-

butes (see Appendix No. IX) summarize most accurately variations

between samples and areas. From these maps, three important features

stand out:

in the size fractions greater than 5O0i, there is large varia-

tion in grain type abundance between samples that reflect

variations in substrate (rock vs. sediment) local abundance of

skeletal producing organisms, loca fecal pellet production or

local intraclast formation. Grouping of these attributes cora-

monly cut sharply across bathymetric contours.

In the size fractions less than 500 microns, variations between

samples commonly either decrease or display groupings that

trend more parallel to the bathymetric contours. These distri-

butions indicate that bottom wave and current energy has been

important in redistributing the more transport prone finer

sediment fractions.

Weathering characteristics of a grain type displays a quite

different distribution pattern than the abundance of the

associated attribute (see maps of Mollusk and Mollusk Weathering

In 2000-1000 micron size fraction, Appendix IX).



Weathering reflects substrate character, degree of grain exposure,

time that grains spend at the surface, transport character,

accumulating : relic lag surface.

AREA. I

Carbonate constituents comprise nearly 100 per cent of the coarser

than 250 micron sand fractions in Area I (samples 55a to 65a). Tern-

geneous material increases in the finer fraction:; so that the 125 to 62

micron fraction is reduced to 60 to 80 per ccnt carbonate.

Sample 55a, from well seaward of the other sampae sites, is unique

from this area in having: (a) a large percentage of less than 62 micron

sized grains, (b) an abundance of. fecal pellet grains (over 30 per cent

in the 500-250 and 250-125 micron fractions), and (c) an abundance of

Other samples are dominated by mollusks and henthic foraminifera.

Other skeletal grains display a wide variation and show few persistent

trends from sample to sample and in different size fractions.

Samples from Area I contain several grain attributes that provide

a striking contrast with samp].es from Area II. Most striking is the

weathering of coarse skeletal.grains. In Area I, for example, coarse

mollusk grains are predominantly fresh (unworn), fresh and angularly

fragmented, or fresh and physically worn in contrast with the biocor-

roded and encrusted nature of grains from Area II. Bryozoa , corniline

algae, and alcyonarian spicules are in general less abundant in Area I;

henthiC foraminifera and intraclasts are more abundant in Area I. The

per cent of the carbonate sand fraction that is greater than 250 microns

incrcases from Area I to Area II (except for samples 62a and 55a).



AREA II

Carbonate sands from Area II are dominated by mollusks, and the

coarser skeletal fractions are characterized by moderate to intense

biocorrosion and encrustation. Thirty to 97 per cent of the carbonate

sand fraction is coarser than 250 microns (except for sample 52a from the

southeastern part of the area with 17 per cent). Terrigeneous constituents

are more abundant in the less than 250 micron fractions. They onstitute

less than 15 per cent of these finer size fractions in the southern part

of Area II (samples 44a, 45a, 47a, 48a, 52a) and from 20 to 50 per cent

in the northern part.

Coarse skeletal grains vary widely in abundance reflecting marked

variations in substrate and skeletal producing benthic communities.

Samples from the middle ground proper (42a, 46a, 47a, 48a) contain an

abundance of bryozoan, echinodenn plat:e, alcyonarian spicules or sponge

spicules and are low in blackened carbonate grains. Certain of these

grain types are also abundant in adjacent areas, but blackened carbonate

grains increase. Benthic and pelagic forantinifera display Wldo variation.

Although this area is characterized in the literature (Cinsbuig and James,

1974) as having sediment characterized by corallinc algae, such fragments

are only a very minor grain constituent throughout the area.

AREA III

The most helpful way to understand the marked variations in sedimentary

attributes within Area Ill is to thumb through the maps of sediment att.ri-

bute distribution in Appendix Ix. Four important trends stand out:

]) The abundance of carbonate constituents within each sand size

fraction increases to the west. in the coarser fractions the



zones trend across bathymetric contours. In finer sand fractions,

zones skew and begin to reflect bathymetric contours.

Groupings of coarse carbonate constituents trend transverse to

bathymetric contours. Specific grouping shifts somewhat from

attribute to attribute. Five stations repeatedly stand out as

differing from others, samples 23-25 and 27 trending across the

central part of Area III and the easterumost sample 41a are

characterized by having a small percentage of the carbonate sand

fraction greater than 250 microns, having an abundance of mollusk,

(fresh and angularly fragmented), echinoid and pellet grains,

and a paucity of bryozoan, coralline algae, and blackened carbonate

grains. Stations 25a and 27a, sitting in a slight bathymetric

re-entrant, are rich in pelagic fornmin.fera. Stations 34a - 38a

re characterized by an abundance of corailine algae grains.

Groupings of attributes shift markedly n finer sand fractions

to essentially parallel bathymetric contours. This is especially

apparent in % carbonate, mollusk, bcnthic foraminifera, and

echinodeLul.

Ostracods display a somewhat different distribution pattern,

being present tomards the west and absent towards the east:.
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